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FOREST TAXATION EXPERIENCES OF THE STATES 
AND CONCLUSIONS BASED ON THEM! 


By Louis S. Murpuy 


Forest Economist, Forest Service. 


’ 


Strangely enough, the term “forest taxation,” even today, is not so 
much associated with the idea of taxing forest property as it is with 
the untaxing of such property. This has come about naturally enough, 
too, for when the earlier of these so-called forest tax laws were enacted 
there was no forest tax problem, such as we recognize it today. In 
the prairie region, where the forest tax concession laws made their first 
appearance, there was a forest problem instead. Since then, the forest 
problem has spread pretty much throughout the country and has ac- 
cumulated in its train a tax problem as well. 

It is well to recognize, however, that it is one thing to grant a tax 
concession to help bring forests into being where they have not pre- 
viously existed in an amount sufficient to affect the tax revenue very 
greatly one way or the other. It is quite a different thing to attempt to 
offer the same concession to help continue forests in being where they, 
more often than not, are one of the mainstays of the tax revenue. In 
one case, without regard to revenue, we may make the concession such 
that it holds out a direct inducement to encourage forest growing. In 
the other we will do well if we can make the concession only such as will 
remove the tax discouragement to forest growing which the unjust 
burdens of the existing property tax law imposes—if we can merely 
substitute a fair revenue measure in place of an unfair one—but a 


1 This article expresses the author’s personal views, which are not necessarily 
shared by the Forest Service. It was read at the Washington State Forest Con- 
ference, held in Seattle under the auspices of the School of Forestry, University 
of Washington, October 12, 1923. 
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revenue measure nevertheless. This, however, is getting ahead of and 
beyond the part of the tax question I have been asked to discuss. 

The forest tax laws so far enacted, as you know, may be roughly cias- 
sified as exemptions, bounties and prizes, rebates, special reduced or 
fixed assessments, and optional yield tax laws. There is no hard and 
fast line between any of these except possibly the last, and even here 
the idea of exemption often enters in. Exemption and rebate are terms 
sometimes used interchangeably in the same law. Similarly, bounties 
are in some cases allowed as rebates. Reduced or fixed assessments, 
also, are nothing more than an exemption of that part of the property 
value represented by the difference between the reduced or fixed as- 
sessment and the full value of the property. 

Beginning with Nebraska in 1866, 28 States have resorted to these 
various means of attempting to encourage the growing of forests. 
Among the western timbered States, Idaho passed a tax exemption law 
in 1875, followed two years later by the then Territory of Washington. 
These various early laws have, in many cases, remained on the statute 
books down to the present day. In others they have been amended 
and amplified. Occasionally they have been repealed. But in any event 
in almost every case where still extant they have fallen into disuse. 

Typical examples of the way these various laws have worked out 
may be found in Iowa and Indiana. In 1906, Iowa passed a law which 
has been continuously in force down to date, granting a reduction in 
assessment to $1 per acre to property owners who would maintain on 
their land a suitable forest growth. All things considered, this and 
the similar one in Indiana are among the most liberal concessions 
granted by any of the States. Furthermore, if anywhere, economic 
conditions would seem to have been such as to make it desirable and 
profitable for landowners to produce timber for their own use. Indeed 
this has been the case, for at one time there was a record of better than 
200,000 acres of planted forest alone in the State of Iowa. How in- 
significant a part the 1906 forest inducement tax law has played in this 
forest planting, however, was recently very strikingly brought out by 
Professor G. B. MacDonald of the Department of Forestry, Ames, 
Towa, and Deputy State Forester. Professor MacDonald, at a hearing 
of the Select Committee on Reforestation of the United States Senate, 
stated that while the timbered areas of the State was 2% million acres, 
but 2,500 acres were classified under this tax law. In other words, but 
one-tenth of 1 per cent of the entire acreage, and about 1 per cent of 
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the planted acreage, which the law was especially intended to foster, 


-. were classified after 17 years. 


Indiana passed a similar law in 1899. This law, however, was re- 
pealed some few years later, but was revived and re-enacted in 1921. 
The law, as recently enacted, appears to have aroused considerable 
interest. It is open to some doubt, however, to what extent this in- 
terest is in forestry. The number of applications for examination have 
been so numerous as to take up practically the full time of the State 
Forester, and to have recently necessitated the employment of a special 
assistant, a considerable part of whose time will be devoted to making 
tax law examinations. One country agent interested some 200 wood- 
land owners to apply for examinations. In view of all this, the State 
Forester himself has expressed to the writer some disappointment in 
the results, since up to date (September, 1923) but 88 woodlands, to- 
taling 4,195 acres, have been found suitable for classification. In very 
many instances it is found that the owner’s interest in forestry is a 
nominal one only, or at least is overbalanced by his greater interest in 
using the woodland for pasture purposes, which use, under Indiana 
conditions, is entirely incompatible with forestry. Undoubtedly, the 
main cause for this volume of examinations arises from the possibility 
of securing a reduction in taxation, for, of the tracts so far classified, 
the State Forester gives the average value of the land as about $40 an. 


acre. The exemption from taxation, if the property was classified, 


would thus amount to $39 an acre. cy 

These two examples:are outstanding ones of the generally abortive 
effect of this type of legislation. One could go through the entire list 
of States without finding a State in which as much as 1 per cent of its 
forest land area has been classified under these various types of tax 
inducement laws, including the States which have enacted yield tax 
legislation.2 It seems perfectly evident that the States are not in a po- 
sition to grant through these meatis a bonus large enough in itself, and 
unaided by other favorable economic conditions, to induce the growing 
of timber. On the other hand, when general economic conditions are 
favorable, timber is being grown in spite of general property tax dif- 
ficulties. Indeed, from obserying conditions in many of the eastern 
States, it seems evident that timberland owners hesitate to take ad- 
vantage of these tax inducement laws when economic conditions are 


2The new (1922) Massachusetts yield tax law promises better things, but to 
what extent this promise will eventuate into a fulfilment is only conjectural. 
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generally favorable enough for them to be actually engaged in growing — 


timber. It was possible recently to check roughly this very situation 
when collecting data on the private practice of forestry for “Timber: 
Mine or Crop?” recently published. It was found, generally, that 
while there was a considerable acreage in many of the Eastern States 
being managed productively, a very inconsiderable part of such acreage 


was classified under any of the so-called forest tax laws. Indeed, it -— 


was found that in some of the States which had no forest tax law 
whatever, there was a surprisingly good showing in the acreage under 
management. 

There are possibly several explanations for this condition. The gen- 
eral property tax may really not be such a hindrance as we like to believe 
it. Forest property, by and large, may not now be so very excessively 
burdened by property taxation. There are unquestionably situations 
to be found, though, where it is now really burdensome. A fair as- 
sumption is, possibly, that these rather exceptional conditions may be- 
come more and more widespread as time goes on and, if so, a real tax 
menace certainly looms for the future. 

The failure of forest property owners to take advantage of these forest 
tax inducement laws many times is unquestionably due to their unwill- 
ingness to become involved with the local tax authorities through the 
claiming of the benefits of such laws. Two new and typical cases of 
this sort have come to my attention while I have been preparing this 
talk. In one of them the owner, after complying with all the conditions 
for exemption of his plantations, received his proper certificate from the 
State Forester, and was told that the exemption would become im- 
mediately effective. His tax bill when received, however, was for the 
same amount as usual. Protest was then made to the State Forester, 
who apologized, saying that it was found that the certificate did not 
reach the local authorities until the tax rolls for the year had been made 
up, but that everything would be all right the next year. But it was 
not. The bills each year continued to be made out in the same amount 
as formerly. Each year for several years, until the forest plantation 
owner got tired of it, he wrote the State Forester, who, in turn, took it 
up with the local tax officials who appeared to agree to recognize the 
exemption thereafter, but never did. In the second case, the 
owner was granted the exemption promptly. The first year 
thereafter, however, the valuation on his other than forest prop- 


3 Separate 886, 1922 year book, U. S. Department of Agriculture. 
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erty was raised $200, the next year. $200 more, and _ the 
third year another $300, without the valuation of neighboring property 


_ having been changed in the least. After unsuccessfully trying to have 
this discrimination corrected, he gave up and had his forest exemption 


withdrawn. 

In this connection, too, a conversation is recalled with the State For- 
ester of one of the States having a very simple and reasonably workable 
yield tax law, which aimed to do nothing more than to give the prop- 
erty owner a fair deal in taxation without special concessions other- 
wise. As recounted by him, the fact that a considerable portion of the 
tax for which the timberland owner is liable is deferred until he cuts 
his timber, makes it appear to the local authorities that he is being granted 
a considerable financial concession as indicated by the decreased amount 
of his current taxes. There is a disposition, therefore, for these local 
officials to scrutinize the property of any timberland owner seeking to 
have his forest classified even under the yield tax act, to ascertain whether 
or not his other property, usually farm property, is sufficiently. fully 
valued. If this proved not to be the case, these other valuations stand a 
chance to be increased, so that the sum total of the annual tax payments 
would approximate the amount of the total taxes prior to classifying the 
forest land; this notwithstanding that the forest is obligated to the subse- 
quent payment of a yield tax. Many timberland owners told the State 
Forester that they hesitated because of this to seek to take advantage of , 
the obviously fairer method of taxation. 

Another incident of the same sort occurred in connection with the 
recently enacted New Hampshire forest tax law, which law, by the way, 
is to all intents and purposes the same as those passed recently by the 
California and Oregon legislatures, but vetoed by their respective gov- 
ernors. Two foresters of my acquaintance have tracts of woodlands 
in New Hampshire which would be eligible for classification under the 
new forest tax exemption law. Upon inquiry of each of them as to 
their intention to do so, both signified that they would not hazard the 
chance of being penalized on the taxes of their other property by seek- 
ing to have the forested portion of the property classified. 

All of these various considerations, it seems to me, lead to several 
important general conclusions, The first is, that in the absence of 
special constitutional authority, such as in Massachusetts and Louisiana, 
forest tax reform must be effected by general laws to cover all forest 
property under a plan of a classified property tax, and administered 
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by the constituted tax authorities. As a general thing, the authority 
of the legislature under the average State constitution is limited in 
tax matters to legislating for a class of subjects. Local or special tax 
laws are frequently expressly prohibited. The entering into any con- 
tract with the tax payer which thereby limits the general taxing power 
and even the commuting of the annual taxes into a single payment are 
likewise not infrequently prohibited. 

Whether or not it would be possible to set up “new forests” as a 
distinct class of property to be covered by such general legislation, 
leaving “mature forests” to continue as at present under the general 
property tax law, is a question involving the constitutionality of such 


a separation. There are no definite and conclusive decisions that I 


know of on this point with reference to forest property. A closely 
analogous case, however, was recently decided by the Supreme Court 
of New Jersey, involving a special low rate of taxation upon new 
dwellings to encourage their erection in relief of the housing shortage. 
The Court, in this case, held that a new building differed in no essential 
respects from an old one, except as to its newness, and that this did not 
serve to set the new buildings apart as constituting a separate and dis- 
tinct class of property. The reason, doubtless, why a parallel question 
has not long since been raised with reference to “old forests” and “new 
forests’”’ under our existing forest tax legislation is that these so-called 
tax laws have usually become dead letters with the drying of the signa- 
ture of the Governor who approved them. In the one instance of the 
sort which has come to my notice, it was simply necessary to threaten to 
raise the question of the constitutionality of the forest tax law, by which 
the local community would have suffered a reduction in current revenue, 
for the town to bluff the expected applicant under the law to withdraw 
his application. 

Wholly aside from whether a classification of “old forests” and “new 
forests” would be a tenable one, the forest tax law, which becomes 
effective only at the individual owner’s option, carries the question one 
step further into the twilight constitutionality zone. It _attempts to sub- 
divide the already doubtful subclass of “new forests.” It provides 
that not all new forests, nor even all such forests as are being grown 
with the intent of the owner to practice forestry, shall be classified, but 
only such of these latter may be so classified as belong to owners who 
actually apply for such special form of taxation and publicly declare 


their intention to do thus and so. It seems inconceivable that subclassi- 
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fication of this sort could possibly receive the judicial sanction of the 
courts. : 

If we conclude, therefore, that forest tax reform can be effected 
only by general laws, including all forest property, mature and im- 
mature alike, we are forced to the second conclusion, that such laws 
must fundamentally safeguard the tax revenues of the local communi- 
ties. Forests are an element of property and clearly taxable under our 
established property tax regime. Nor is there any likelihood that the 
property tax will be done away with in the very near future, at least, 
as a source of local community revenue. If we do not like the way 
the general property tax operates with respect to forests, we are bound 
to propose a method that will tax them in an equivalent manner. 

We may reasonably expect State tax development in the future to 
follow along two lines. We may expect general property taxation to 
gradually give way to classified property taxation as a means of equal- 
izing and readjusting the tax burdens now imposed upon certain classes 
of property. We may also expect new means of raising tax revenue to be 
developed in part, possibly, to lighten the tax burden now carried by 
property, but more especially to provide the additional revenue needed 
for the extension of governmental functions without further increasing . 
the property tax burden. Property taxes will undoubtedly continue, as 
formerly, to be the main source of tax revenue, particularly for the sub- 
ordinate political divisions of a State. 

The country is alive as never before to the evils of tax exemptions. 
A strong movement is under way to amend the fundamental constitu- 
tional law, to the end that the tax exemption evil arising from im- 
munity from taxation granted by the Federal constitution to the bor- 
rowings of public agencies may be done away with. It is accordingly 
unthinkable that any legislature, by general law, would place growing 
forests on the exemption list, leaving only the land to be taxed as has 
recently been proposed, even if it were possible to work out a plan of 
excepting from such exemption existing mature timber and leaving the 
exemption to apply only upon subsequent new growth. We cannot 
truthfully escape admitting that in the regulated forest, at least, the 
forest growing stock is a permanent feature of production along with 
the soil. Foresters, indeed, speak of it as “forest capital,” which it 
is in very truth. at o 

The property tax principle has been exceptionally free from capital 
exemptions. Intangible property is the one considerable exception, 


460 JOURNAL OF FORESTRY 


and such intangible property has always largely enjoyed physical ex- 
emption through the ease with which it could be kept from the tax 
assessor’s knowledge. Instead of exempting even this elusive intangible 
property, however, many States have resorted to the means of removing 
it from the general property category, making a special class of it, and 
subjecting it to an intangible property tax, but a property tax never- 
theless. 

In a few States income taxes were favored as a means of indirectly 
reaching this intangible property, the actual physical property itself 
being exempted from property taxation. Such income taxes, however, 
were not levied exclusively upon incomes derived from that particular 
source, but reached those derived from tangible property as well, 
notwithstanding the fact that tangible property had already been sub- 
jected to property taxation. This situation has aroused considerable 
resentment among the tangible property-owning class of income tax 
payers who object to paying two taxes against one tax paid by the 
owners of intangible property. 

Whether or not those States which have already adopted the straight- 
out exemption of intangible property, coupled with an income tax, will 
be able to reimpose a property tax upon “intangibles,” as a result of 
these objections of the tangible property owners, remains to be seen. 
Competent observers in the general taxation field are, nevertheless, of 
the opinion that such income and exemption combination, as a solution 
of intangible property taxation, has reached its limit with but slight pos- 
sibility of its adoption by other States. Indeed, several constitutional 
amendments based on such proposals have been successfully attacked 
and defeated within recent years. Every indication of an acceptable 
solution thus points to the classification of “intangibles” and their tax- 
ation as property in such manner as to fairly meet the asi of 
such properties. 

If such a conclusion as to “intangibles” has any reasonable basis, 
it certainly seems as though the proposal now current to exempt forest 
capital from property taxation and reach it indirectly only through a 
business tax, where a State happens to impose one, would have little 
chance of being generally accepted. 

New York has met a similar situation with reference to the personal 
property (machinery, raw materials, rolling stock, and the like) of 
certain corporations, by exempting such personalty from the local 
general property tax and imposing, in lieu thereof, a special corporation 
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franchise tax payable to the.State and apportioned back to the local 
communities. Such corporations are, nevertheless, subject in addition 
to the usual business or other income taxes, as well as real property 
taxes. This is directly comparable to the forest tax plan adopted by 
several States, a tax being levied on the value of the stumpage when cut 
in place of an annual tax on the growing forest. 

Concerning the exemption of annual farm crops, which is being ad- 
vanced as a reason for exempting forest crops: Such exemption, in 
reality, is more apparent than real. The farmer still must pay taxes 
on the capital value of the implements of production (land, work stock, 
tractors, and other machinery, tools, storehouses, barns, and the like) 
used in producing such crops. He does not get off simply by a tax upon 
his bare land as the similar exemption of the growing forest would 
effect. 

It is essential to note in this connection, too, that the farmer’s ex- 
emption applies only to annual field crops or products. The farmer 
enjoys no similar exemption after the first year on his livestock, like- 
wise a product of the farm, virtually a natural product of the land like 
the forest. The yearlings and older cattle and other livestock, the 
“srowing stock” of the herd, are an element of invested capital and 
are subject to taxation. The annual increase in calves, lambs, etc., 
like the annual field crop, is exempt from taxation during their first 
year. Thereafter they become a part of the main herd replacing the 
older animals which have matured sufficiently to be marketed. The 
growing and breeding stock of the herd is thus maintained at a rela- 
tively fixed number of head year after year, whose value is a recog- 
nized capital value and as such is properly taxable. 

The sustained yield forest is the exact counterpart, as I see it, of the 
livestock herd, and if all our forests were organized on that basis they 
would give us no more trouble to tax than livestock. Because they are 
not so organized does not justify us in seeking, and trying to justify, a 
solution through exemption of the forest growing stock unless we are 
prepared to justify also the exemption of livestock and of all elements 
of production used by the farmer, merchant, and manufacturer alike 
save the land, and thereby embrace the Single Tax on land values. 

As the only practical alternative to the last-named course, my final 
conclusion is that the solution of the forest taxation problem is to classify 
forest property and to continue our efforts to find am equitable method of 
evaluating its productive capital value, land and growing stock together, 
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and taxing that value in a manner to yield at least the equivalent of a 
fair and equitable property tax. 

This brings me technically to the end.of the discussion concerning 
that part of the subject assigned to me to cover. I do not want to trench 
upon the part of the program assigned to the other speaker on the 
same subject, who is to develop it along lines of ways and means of 
avoiding past difficulties and of attaining a sound workable principle 
for the future. I. would, nevertheless, like to add just a few words in 
explanation of my final conclusion so that you may not be left wholly 
up in the air as to the approximate means I have in mind for arriving 
at the capital, or productive, value of the property, i. e., of land and 
growing stock. I can possibly explain this most readily by an example. 

Take a white pine forest property of 60 acres, organized on a 60-year 
rotation to produce a sustained annual yield of 800 board feet per acre 
per annum, worth $12.50 per thousand feet. Such a property would 
yield an annual income of $600. If we should conclude that because 
of the many uncertainties of forest production it should be entitled to 
an income rate of 15 per cent then, by capitalizing this $600 income 
by that rate per cent, we should find the capital value of such a property 
to be $4,000. That sum, then, would be its full productive value, and if 
other property was subject to a property tax upon its full valuation, this 
$4,000 would be the taxable valuation. If not, it would be subject to 
a percentage reduction to bring it in line with other property. 

Now, contrast this valuation of the property, land and growing stock, 
as a productive entity with the value of the same property as usually 
assessed by the usual general property tax methods. Scattered through 
the several age classes above 20 years, there would be between 1 and 1% 
million feet of sawlog stuff. The commodity value of that stuff, if put 
immediately upon the market, which is the criterion of value under 
the general property tax, would be, at $12.50 per thousand, between 
$12,000 and $18,750, in addition to the value of the land and other 
growth under sawlog size, the total value altogether, possibly amounting 
to between $15,000 and $20,000. 

The difference between $4,000 on the one hand, and $15,000 or 
$20,000 on the other, marks the difference between a valuation on the 
capital, or productive, value basis and the present unfair and haphazard 
general property tax commodity value basis. I have proven, to my own 
satisfaction at least,.that outside of forest property the vast majority 
of other property reached and taxed under the general property tax 
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represents capital value. It is productive property, and such we want 
also to make forest property. We want to put it to work, all of it. 

There is no asking for the wholesale exemptions of the forest if this 
means of approach is adopted. However, it does eliminate a considerable 
amount of fictitious value which it is, or would in the future be, possible 
to tax under the present regime. It is largely defensible from another 
angle also. The question might be raised that the 3,000 board feet, for 
instance, that would be found growing in the 20-year old stand would 
be worth $37.50 if put immediately upon the market, and should be so 
taxed.. Assuming that such amount might represent the correct value 
of that timber when it ultimately came to be cut, it, in all likelihood, 
would not be cut until that age class matured 40 years hence. Its value 
now, consequently, would be but a small fraction of that value, namely, 
the present value of that amount discounted back for 40 years. 

Without trespassing any further upon your time with this idea, I 
will simply say that I am attempting to develop a general plan of this 
sort to cover all types and conditions of forest growth. In co-opera- 
tion with a tax expert and legislative committee on taxation of one of 
our large forested Eastern States, I am in hopes that a practical tax 
plan may eventually be evolved along these lines, ce certain consti- 
tutional difficulties can be gotten around. 


THE TAXATION OF FOREST PROPERTY IN THE 
STATE OF WASHINGTON? 


By Cary M. STEVENS 


Consulting Forester. 


Rudyard Kipling once wrote by way of introduction for one of his 
stories, that “As a general rule it is inexpedient to meddle with ques- 
tions of State in a land where men are highly paid to work them out 
for you.” It may develop that it would have been better for me not to 
meddle with the question of taxation for forest properties in the State 
of Washington for reasons somewhat similar to those given by Kipling 
for other affairs of State. Heavens knows enough people have been 
working at the problem up here. But Kipling goes on to say, “This 
tale is a justifiable exception.” So that I am hoping that my entrance 
into this taxation problem will be another justifiable exception. Cer- 
tainly, being once entered, there are reasons enough for a good honest 
attempt to extricate myself. 

Always the Constitution of the State of Washington has been held 
up to me as an insurmountable barrier to proper legislation which will 
justly tax this new business, the growing of wood crops or the per- 
manent management of forest areas for the production of successive 
crops of wood material. In the year 1910 a sub-committee on taxation 
of a commission appointed by Governor Hay reported a modification of 
the system of taxing timber lands in order to encourage “private capital 
to hold cut-over land for successive crops,’ and they said then, “It is 
understood that a constitutional amendment would be required before 
the above reform could be brought about.” They do not say how 
they came by the understanding and they did say “the” reform. Much 
talk and writing very likely had preceded even this report. Certainly 
we know that much talk and writing succeeded the report and un- 
fortunately much of it neglected to use such a word as “the” but said 
simply that nothing could be done. Each person interviewed seemed to 
have different language and different reasons and none of them seemed 
at all clear as to just why nothing could be done. It seems to me that 
ee at the Washington State Forestry Conference, Seattle, October 12, 
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the people interested in this form of legislation in the State of Wash- 
ington have formed a habit which is prefaced by the prohibitions which 
they have come to believe the Constitution contains and are not now 
thinking either of its exact language or of proper tax legislation. 

Being to no extent hampered by habits of thought formed by a con- 
stant reiteration of the inhibitions of the Constitution of the State of 
Washington, I approached the tax problem for this State as I would 
that for any other State, along fundamentally correct lines for tax 
legislation to take. Ina discussion some months ago with leading mem- 
bers of your Forestry Conference, we worked out a simple form of 
proposed tax legislation for the taxation of areas of timbered land 
to be devoted to the future business of growing wood crops. At the 
time this was done I expressed the view that, being fundamentally cor- 
rect, such legislation might be admissible under the State Constitution. 
Again its prohibitions and inhibitions came up in the same vague form 
and I considered that I had gone far enough without finding out just 
what that Constitution did say. I secured a copy and much to my sur- 
prise found that the men who made it had put in, what appeared to m2 
to be, a provision for just such contingencies. I honestly do not be- 
lieve that I could improve on the language of that instrument if I 
were to have the privilege of rewriting it with a proper tax bill for 
growing forests in mind. It does appear to hamper much rather 
foolish forest tax legislation, but provides specifically for the correct kind. 
But please bear in mind, with all this, that though I have had much 
experience with taxes, I am not an attorney nor have I legal advice 
on this point. I want you all to form your opinion as I formed mine 
from the text itself. 

There is a fundamental difference in the general scheme of things 
in business, as there is in the philosophy of taxation, between what I 
shall call “producing capital” and the “income or earnings” from that 
capital. Soil or land devoted to the production of wood crops, like the 
land devoted to the production of any other kind of crops, is true pro- 
ducing capital. Its value is theoretically determined by finding out what 
the soil will produce. Having once found this gross yield figure, a rea- 
sonable rate of return is allowed on the actual costs and on the invest- 
ment in land and thus the actual theoretical land value itself determined. 
In the coming business of growing wood crops, the wood fiber itself 
will be the yield, and, to the extent not offset by costs, the net income; 
whereas the bare land itself is the capital. With other kinds of crops 
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the fruit or nuts may be the yield and the land plus bearing or pro- 
ducing trees will be the capital. That which I am attempting to define 
as “producing capital” and have here called real “capital” is property 
which because of its currently income producing propensity is properly 
subject to our ad valorem tax. On the other hand there is a general 
rule in our present day taxing philosophy which has become rather firmly 
established to the effect that “income or earnings” shall not be taxed until 
realized, in coin of the realm, or some other equally good and liquid 
or readily convertible asset which will give us the where-with-all to 
pay a tax on these earnings. 

No attempt was made, in the effort I have spoken of as having been 
expended some months ago toward the preparation of proper forest 
tax legislation for the State of Washington, to prepare a bill in proper 
legal language and form. Perhaps we had Kipling’s admonition in 
mind or, perchance, we recognized our own limitations. But the idea 
was simple, sound and easily explained. We said that in this approach- 
ing business of growing wood fibre for future commercial usage let’s 
see first what simple, basic elements of business will be engaged. We 
shall start always with an investment in land. The land element is 
clear and easy to understand. We do not know its amount in terms of 
money for the books but we may start either with the present fair mar- 
ket value of such land in this general region or, later, after we have 
solved the other questions in the equation, with a theoretical calcula- 
tion as to what land actually will be worth for the purpose of growing 
crops of timber. Always we must have in mind the particular kind of 
land involved, and we recognize that no two acres are just alike, and 
that certainly each property would be very different from every other. 
This is our permanent investment. This is our capital, our producing 
capital, the thing we shall always hold and the thing which we shall want 
to revalue currently as economic conditions change. This is property, 
that thing in the business of producing wood fibre which corresponds 
to the land and trees in a producing orchard, the capital investment in 
dam and power house for the generation of electricity, the investment 
in a building which we shall rent to tenants for offices, the railroads, 
the merchant marine and, well, any producing capital. Here we have 
the thing which should bear the ad valorem tax just as comparable 
capital in other kinds of business bears it. The actual cash value of 
this capital should be currently determined, just as it is for these other 
kinds of capital. Here, at least, is nothing fundamentally different. 
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And so we passed on and we said that in order to go into this busi- 
ness of growing wood fiber we must get the trees started on this land. 
The technique of such a process is so well known to you all that there 
is little use in further discussing it. We recognized that each piece of 
land would vary as to its powers of natural reproduction. We could 
see much land already started to a growth of young stuff and also much 
bare land. But we said there may be costs involved in this process 
and to the extent that they are, varying with each piece of property, 
we shall write them on the books as costs to be deducted from the first 
receipts, deducted from the gross income from the property in order to 
determine the net income. 

Then we came to our current costs. We had granted that the capital 
value should bear the ad valorem tax and we had said that this capital 
value in land should be currently determined in order to keep it cur- 
rently in line with other similar kinds of property. So we said that we 
would have that annual costs. We did not know just exactly what it 
would be per year, but we did know that it would not only be practically 
impossible to fix it but are also extremely undesirable, for hadn’t we 
found that each acre and each property would vary in productive ca- 
pacity, in accessibility, in cost for regenerative purposes, and so many 
other factors. We knew that the orchardist was not assured of his 
costs of a similar nature, nor were the owners of the power house, the 
office building or the railroads assured of their costs. We concluded, 
therefore, that with this timber growing business what we wanted to 
be assured of was not fixed costs but costs comparable to like items 
with other types of business. We would have also current annual costs 
for fire protection and suppression. We could not determine what 
these costs would be either, but we felt that we should expend our energy 
and money with a view to placing this business of timber growing on 
a plane also comparable to other business and attempt to reach a point 
where we were dealing with an insurable risk. We knew that organiza- 
tion for fire protection on forest lands had developed to a remarkable 
extent already in the State and the assistance of both Federal and State 
Governments in our forest fire department encouraged us to believe 
that we were dealing with something which might reasonably be expected 
to develop finally in a manner very comparable to municipal fire de- 
partments. Then finally we would have certain current administrative 
costs and overhead. These three items appeared to complete the sum 
total of our current annual charges. These were all costs and as the 
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money was spent it would be entered on our books as expense items 
which should be deducted from gross yield in order to determine net 
yield or income. 


As we contemplated what we had that far ane and approached the 


subject of yield we began to see certain differences between this busi- 
ness and some of the others with which we had drawn comparison. 

Each acre of this forest property would not yield current return. 
We knew that the forest properties which were to be managed for 
the production of successive crops of wood fibre would be very largely 
organized in such a way that a certain portion would be cut yearly and 
that consequently a yearly yield might be expected. But it would not 
be quite the same thing. It would be as though we had an office build- 
ing which had fifty separate offices in it, and each year collected the 
past fifty year’s rent for one of the offices, and the next year from 
another office for the past fifty years, and so on. We knew that the 
orchardist had to wait some time before his orchard came into bearing 
but after that he had current income. And as we followed out this 
reasoning we saw another difference which had previously not been 
quite so plain. At least a portion of the investments in some of these 
other things were not in direct line with our kind of producing capital. 
Part of their money was tied up in depreciable assets and there it was: 
They got current return and charged off part of their investment as 
current cost. But we knew, too, that permanent railroads did not charge 
any depreciation but currently valued their properties in order to de- 
termine their capital investment. And after all, these items of difference 
seemed more apparent than real and we were left back again with 
capital, costs and returns. 

And as we looked again at the yield, it had a somewhat familiar 
ring. Some one somewhere had said something about a yield tax 
in connection with this business of the permanent management of forest 
properties. But we had no room for a yield tax. We had already pro- 
vided for full taxation of all of our capital like any other business and 
had nothing left but the earnings from our business. Were the earn- 
ings in these other kinds of business taxed? If they were, why, it was 
a reasonable presumption that ours should be taxed also and in like 
amount, but if they were not, then the earnings from our business 
should not be taxed either. This was a thing which could be left for 
general legislation on earnings of all kinds and there seemed to be no 
reason for splitting it off separately and providing for special treat- 
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ment of our particular kind of business, either differentiating against 
or specially subsidizing us. This business of producing wood crops 
would and could stand up with the rest. 

But if we had no room for a yield tax in our program, why all this 
talk about yield taxes in other places? And here we came to a very 
particular and very special Washington situation. Out here, where we 
still had supplies of virgin timber left, forest properties could be yet 
organized in such a way as to bring into maturity some of the new crop 
before the old supplies of timber were gone. We could just shift the 
old business of wood utilization over a bit and make it permanent and 
by this process have a going concern all the time, one which would bring 
in current revenue from which to meet the current annual costs. Here 
was the old business our northwestern pioneers practiced years ago, ex- 
cepting only that they assumed all our risks and only had half as much 
chance as we would have for gain. They could gain only by apprecia- 
tion in what they bought and held while we would gain, not only by this 
factor of appreciation but by the accretion of growth as well. These 
older States were then discussing yield taxes only because they had let 
the situation go too far. They found it necessary to subsidize this busi- 
ness of growing wood crops because they had no supplies of timber 
which they could use to shift the old business over to the new. We 
found fixed rates of annual taxation at low figures and, though no one 
could tell what the difference between these fixed figures and properly 
balanced figures were, attempts to make up this unknown quantity by 
fixed percentages of the future yield, which factor also no one could 
know anything much about. We found advances to local communities 
provided by the States and all sorts of makeshifts to attempt to provide 
for the disruption of conditions. 

But all too frequently we found attempts to patch up the situation 
by fixing specific figures for this and for that. Where we could provide 
and needed only to provide the factor of equavalency of burden for our 
business ; letting it ride along like every other business with comparable 
costs which could be currently adjusted as changed conditions dictated 
the adjustment for all things, they must, apparently simply because they 
had let things slip along too far, tie this business, pregnant with nothing 
for the coming years if not with uncertainty, up to specific and certain 
figures. Everybody gambling now and in certain stated terms as to what 
was going to be the situation with the business thirty, forty or fifty 


years from now. 
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We must not pass on here without speaking briefly of these same 
virgin supplies of timber which make the shift from the old business 
to the new so simple in the State of Washington. Here we have an 
entirely different breed of cats, a horse of a different color. No one 
doubts but that the cost invested in these old virgin supplies of timber 
has become, with increased carrying charges, very heavy indeed, and this 
even though they were purchased at a very low figure years ago. But 
they were purchased years ago just as they stand now and are in an 
entirely different category from these new wood crops which will now 
be produced. The Federal Government has classified these old stands 
as wasting assets, as capital subject to depletion, where as for the new 
growth which is to come we have the classification of income. These 
old stands have always been taxed as property and this system may be 
continued quite properly. So we said, in our proposed tax legislation, 

‘that we will simply endorse and strengthen the start made by the Fed- 
eral Government and we will simply continue to treat this old virgin 
timber as a wasting asset until it is gone. 

Though we appeared to have no concern with the yield tax, still we 
knew that such procedure was being discussed in the State of Wash- 
ington and even favored by some people in the State who were work- 
ing to secure state legislation which would permit private companies 
to engage in the business of timber growing. We therefore tried to 
plan_out a yield tax which would operate fairly equitably and not be too 
burdensome in administration. And here we found that we were up 
against an impossible problem. We already had seen that every acre 
and every property would vary greatly in the quantity and quality of 
yield, in accessibility both local and general, in regenerative capacity and 
many other things, and we knew that this variation would apply as 
well to the particular units as thousand feet board measure or cords as 
they would to the acre. For instance, we knew that the factor of ac- 
cessibility would in the future control only the price to be paid in 
stumpage for particular trees, and not to any extent, as it does now, 
which trees are logged. So we must have a different yield tax for each 
different area and the different trees removed in any year. We knew, 
too, that certain operators would prefer to cut their trees young, on a 
short rotation, for the production of low grade stuff; while others 
would prefer to hold their trees on a longer rotation for the production 
of higher grade material. We could see that in the future some oper- 
ators might prefer to thin their stands at an early age, whereas others 
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might let nature take its course. All these and many other things came 
in to throw out of joint a situation where other factors appeared fairly 
comparable. This merely strengthened our conclusion that in order to 
have any degree of equity in a yield tax it would be necessary to apply 
it to the particular material removed each year. This involved such 
tremendous administrative problems that we decided to leave the yield 
tax for those who were obliged to use it; that we would not tie the 
hands of those in the State of Vrasrineteh who desired to engage in 
this business of growing wood crops, but would rather let the law of 
supply and demand take care of the product and the business, being 
careful only to see that this business did not bear an unequal burden 
when compared to the others. 

With the preceding in mind, let’s take a look at the essential pro- 
visions of the Constitution of the State of Washington and see how they 
fit in to our general line of reasoning. 


“Article VII, Section 1—AlIl property in the State, not exempt under 
the laws of the United States, or under this Constitution, shall be taxed 
in proportion to its value, to be ascertained as provided by law. * * *” 

“Article VII, Section 2.—The legislature shall provide by law a uni- 
form and equal rate of assessment and taxation on all property in the 
State, according to its value in money, and shall prescribe such regula- 
tions by general law as shall secure a just valuation for taxation of all 
property, so that every person and corporation shall pay a tax in Ppro- 
portion to the value of his, her or its property: * * * Provided, 
we eenar 2 6 “such” * * *- property as the-tegislature 


may by general laws provide, shall be exempt from taxation: * * *” 


I have omitted some material which is not essential to the subject 
matter at hand and which does not change the meaning of the words 
actually quoted. 

Without going into an extended discussion as to what most of the 
words quoted above from Sections 1 and 2 of Article VII of the Con- 
stitution of the State of Washington mean, which, by the way, I do not 
think mean anything like the construction allotted to them by many who 
have previously discussed this forest taxation program; can’t you just 
see those good, sound old boys way back there working on this thing, 
scratching their heads as they came to close up Section 2, perhaps even 
visualizing this difference between capital and income, picking up the 
pen again and writing “Provided - that - - .” 

The word “property” is much used and likewise much abused. In 
some parts of the United States, not so very long ago, it used to include 
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Negroes. Now, no matter what meaning is assigned, it very accuratel 
- describes that which I have not. It seems to me that the framers 0 
the Constitution of the State of Washington had in mind the fact that, 
having used the word property, it might later develop that it might mean 
many things and they conceived at that time the probable necessity for 
exempting certain classes. And while they used the word exempt, and 
while we would take advantage of that word in framing legislation for 
the proper taxation of forest producing property, we must bear in mind 
that they used that word in connection with the word property and 
that we use it in the same connection. It is true that we are planning 
the exemption of certain kinds of so-called property from the opera- 
tion of the ad valorem tax laws, but only such as are more properly 
called earnings, which same we are in turn using to determine the value 
of the real property, the income producing capital, which we are leaving 
to be taxed at its full value for all time. This exemption is merely the — 
avoidance of double taxation and something which is just and right and 
nothing which can be frowned upon, as an outright discriminating ex- 
emption of any kind of producing capital might well be. 

I have an idea that some of the members of this forestry conference 
who worked with me some time ago on this tax question may be a little 
bit surprised at the completeness of the reasoning process we went 
through at that time. I want to assure you and also them that in this 
statenient I am not trying to bind them with me. These are my own 
thoughts and ideas and this is my reasoning. I am perfectly willing to 
take full responsibility for them. But, in all honesty, we did in that — 
little conference hit the high spots along most of these lines. As a mat- 
ter of fact, our discussion would not have been possible, and certainly 
our conclusion could not have been reaclied were it not for the fact that 
we had each, individually, been throus;h this and many other lines of 
reasoning long before. This business of forest production will take care 
of itself if you will leave it alone. S‘mply make sure that this business 
gets a fair shake with all the others and permit the law of supply and 
demand to work on it. And last, but by no meanst least, let’s not join 
the bunch from the Middle West---you know the gang I mean—in their 


howl for Government ownersh‘p, Government operation, and Govern- 
ment regulation. 


COMMENT 
By Burt P. Kirkland, University of Washington. 


The foregoing articles by Messrs. Murphy and Stevens show very 
well the modern trend in thought on forest taxation. It is now coming 
to be realized that economic forces will bring about a valuation of the 
forest on the same basis as other properties which are based on their 
productive value. If this is true, taxation on this economic value is 
perfectly just. The principal need seems to be for better machinery to 
determine the economic value and assess it on an equitable basis as 
compared with other property. 

Essentially, Murphy and Stevens differ only in their concept of what 
constitutes producing capital in forests. Stevens holds the view that 
the soil only constitutes this capital, while Murphy concedes the growing 
stock to be part of the producing capital. This virtually revives the 
old controversy between the “soil rent” and “forest rent’ theories. Since 
the growing stock constitutes the greater portion of the producing capital, 
the writer believes it will have to be included among the taxable values. 

In the State of Washington we are working along these lines, and 
joining forces with other interests to set up a competent State tax au- 
thority with power to supervise and compel equitable local assessment 
of all classes of property, including forests. Under this system we be- 
lieve forest lands must be assessed on their value for producing timber 
in the early years of the stand. Later, growing timber values will be 
added. 


By H. H. Clarke, Attorney, Washington, D. C. 


Mr. Stevens’ attemptec abolishment of law by a wave of the hand, as 
it were, is so unique as possibly ‘to merit brief comment. Thus, he pro- 
poses to consider sepurately the land and timber, taxing the former as 
invested capital, anu the latter, not as property, but as income. It is 
suggested that, as the timber crop is income, analogous to annual crops, 
it should not be subject to the uniform ad valorem taxation prescribed 
by the constitution of that State, but should be put on a parity with 
other forms of income from invested capital. The author frankly ad- 
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mits that objections have been made that such legislation would be i 
conflict with the constitution of Washington, but brushes the objectio 
aside rather naively with the remark that his own examination of tha’ 
constitution disclosed clearly that the proviso to Section 2 of Article 7 
reading: { 

“Provided, * *-* That’ * *_ * (suc "572 oo as. 
the legislature may by general laws provide, shall be exempt from tax~ 
ation ” 


affords complete authority therefor. He adds that he has omitted some 
material “which is not essential to the subject matter at hand and which 
does not change the meaning of the words actually quoted.” 


The pertinent provisions of the Washington Constitution are as fol- 


lows: 

“Art. 7, Sec. 1—AlIl property in the State not exempt under the laws | 
of the United States, or under this Constitution, shall be taxed in pro- 
portion to its value, to be ascertained as provided by law. 

“Art. %, Sec. 2.—The legislature shall provide by law a uniform and 
equal rate of assessment and taxation on all property in the State, ac- © 
cording to its value in money, and shall prescribe such regulation by 
general law as shall secure a just valuation for taxation of all property, — 
so that every person and corporation shall pay a tax in proportion to 
the value of his, her or its property: Provided, * * * that the 
property of the United States, and of the State, counties, school dis- 
tricts, and other municipal corporations, and such other property as the 
legislature may by general laws provide, shall be exempt from tax- 
ation.” 


As above noted, Section 1 of Article 7 provides that all property, 
other than that exempt under the laws of the United States, or under 
the State Constitution, shall be taxed. This covers both real and personal 
property. It is equivalent to a mandatory declaration that all property 
in the State shall be taxed, ad valorem, with the exception noted. (State 
v. Daniel, 17 Wash. 111, 49 Pac. 243.) There is no clause specifically 
excepting growing timber. Hence, if growing trees are to be exempted 
from the ad valorem tax, and taxed at the time of harvesting as income, 
it must necessarily be authorized, if at all, by that portion of the proviso 
to Section 2 quoted by Mr. Stevens. 

This proviso was under consideration by the Supreme Court of Wash- 
ington in State v. Daniel, supra, in which a writ of prohibition was 
sought against the assessor of Spokane County, to prevent him from 
allowing certain exemptions prescribed by the statute then in effect al- 
lowing each person exemption from taxation on personal property to 
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an amount not exceeding $500, and on improvements on land to au 
‘amount not exceeding $500. It was contended that it was within the 
‘constitutional power of the legislature to create these exemptions, and 
the clasue of the proviso quoted by Mr. Stevens was relied on. But the 
Court said: | 


“Conceding to the framers of the constitution a knowledge of this 
principle of law (that the constitution is not a grant of power, but a 
limitation on legislative action), and of the further principle, referred 
to above, that the taxing power is inherent in sovereignty, and that the 

legislature possesses it under the general grant of the legislative power, 
entirely independent of constitutional provisions, we must conclude that 
_ the constitutional announcement that all property shall be taxed was not 
intended as a grant of power, but was intended as a limitation on legis- 
lative exemptions, if it had any office at all. But all effect as a limita- 
tion, as we have before indicated, is destroyed by adopting the conten- 
tion that the words “other property,’ used in the proviso, give the 
legislature power to exempt all property. Thus it will be seen that this 
contention can be adopted only by imputing to the framers of our fun- 
damental law ignorance of the force and effect of constitutional law, 
or an indulgence in declamatory vaporings. We do not think it neces- 
sary in this case to resort to imputation, but think a reasonable con- 
struction can be placed upon the enactment which will give intelligent 
force and effect to each separate provision of the law, viz., that the use 
of the expression “other property,” in the proviso, was as a matter of 
caution, on the supposition that the special enumeration might not have 
embraced all public property, and that the changing conditions of society 
and of business, and changes of law, might create public property not 
then in existence. It is not unreasonable to conclude that in this con- 
nection they had also reference to property which is of a quasi public 
nature, and which it has been customary for legislatures to exempt from 
taxation, such as charitable institutions, public libraries, cemeteries, 
and a similar class of properties.” 

This opinion was rendered in 1897, and in 1900 the Constitution was 
amended in order to authorize the legislature to exempt personal prop- 
erty of bona fide resident heads of families not in excess of $300. 

The court has held unconstitutional two subsequent attempts by the 
legislature to exempt property from taxation (State v. Parmenter, 50 
Wash. 164, 96 Pac. 1047, as to money; Pacific Cold Storage Co. v. 
Pierce Co. (Wash.), 149 Pac. 34, as to vessels engaged in foreign or 
interstate commerce). 

The interpretation placed upon the proviso in question by the Wash- 
ington Supreme Court is, of course, conclusive, and a constitutional 
amendment would appear necessary to authorize the enactment of legis- 
lation to exempt growing forests from taxation. 


FOREST TAXATION IN OREGON AND WASHINGTON? 


By Geo. H. Ceci, 
U. S. Forest Service. 


In the first place, what I may say should be understood to represent 
my own opinion only and not as expressing that of the Forest Service 
in general. The policy of the Service with reference to this subject may 
be said to be still in the making. Certainly as far as I know no offi- 
cial conclusions have been given out. 

Considering first, taxation in a broad way, the subject really divides 
itself into two main issues—first the taxation of the mature, or, as I 
prefer to call it for reasons which will appear later, the virgin crop, and, © 
second, the taxation of second-growth lands. The latter may be con- 
sidered to include not only land artificially or naturally restocked, but 
also lands suited primarily for the production of forest crops. 

In considering virgin timber the statement is often made that it is not 
considered advisable to undertake to secure any change in the form of 
taxation, but that attention at the present time should be directed to- 
ward more equitable taxation of second-growth stands. The implica- 
tion is that when such adjustment has been made further effort will~ 
be in order to secure a change in taxation of virgin timber. While 
agreeing heartily with such efforts, where the object is second-growth 
lands held designedly for a second cut, I feel strongly that virgin timber- 
land is in an entirely different category and that, aside from local in- 
justices and inequalities between tracts, the present system of taxation is 
equitable. As I see it, there is a vast difference between the taxation of 
a growing crop, planted either by man himself or by Nature assisted 
by man, and protected by man, and a virgin crop established by Nature 
and protected by man only because an asset or necessity to his busi- 
ness. 

Whether I am right or wrong in this conception has no bearing upon 
what we are now considering, which is the taxation of second-growth 
lands. 

A great deal has been said and written on this subject by experts on 
taxation of which certainly I am not one. I have heard some of what 


1Read before North Pacific Section, March 28, 1924, 
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has been said and read more. I have read what Murphy of the Forest 
Service has written to the effect that laws now upon the statute books 
of many of the States are inoperative; that in those same States timber 
is being successfully grown under the general tax laws rather than 
under the exemptions and bounties provided, inferring that the need 
for tax reform is a mental attitude rather than a necessity; without 
changing my view that if a forest crop is, as we all contend, a crop 
like any other produce from the soil, it should be so treated. In asking 
such consideration from the legislatures of our States I do not feel 
that the owner of forest land, on which he wishes to grow a second 
crop, is asking anything of a concession or exemption, but a simple 
matter of justice. 

It might be said that the same argument would apply to orchard 
lands.’ Sure, it does and should. It applies to the growing of any 
crop where the realization is a deferred rather than an annual income. 
But on the other hand the public is entitled to the assurance that the 
land owner will go systematically about the production of a second crop. 
He must so cut his timber as to insure a regrowth, or failing that, plant 
it before he can have his land classified as “reforestation” land and 
placed or kept in the reforestation class, or whatever term may be used. 
He must go further and protect it with such assistance as the State and 
Federal governments may give him. If he does not do so and Nature 
provides a second crop and God and the State protect it, there is no 
difference between it and the virgin stand and he should pay on both 
land and timber. As I said to start with, these are only my own ideas 
on a subject on which two experts never agree, so I can hardly hope 
to have the agreement of you gentlemen. I believe fully, however, if 
we approach this subject of forest taxation from this standpoint we 
would go farther and quicker in our efforts to secure consideration 
from the public and action by the legislatures; and further, might hope 
to secure the active support of other growers of crops with a deferred 
yield. 

With reference to specific legislation for the two States here repre- 
sented. Several measures have been drawn and in some cases considered 
by the legislatures. The measure introduced in the Oregon legislature 
at its last session came very near embodying the points I have men- 
tioned. I believe that the author? of this bill, in establishing for land 


2C. S. Chapman, forester for the Western Forestry and Conservation Asso- 
ciation. 
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in the reforestation class the basis that the assessed valuation should be 
no higher than the lowest upon which other wild land of the same— 
character is assessed, was attempting to arrive at the market value of 

such land. It would, I believe, be unfair to tax the land throughout the 
rotation of the crop upon the basis of the lowest assessment of wild 

land. I do believe, however, that the basis should be the market value 
of the land. Similarly in the bill proposed by Dean Winkenwerder’s 
Committee on Taxation for the State of Washington, I believe that 
the same idea of arriving at the market value is intended in the pro- 
vision made that “All land chiefly valuable for the production of forest” 
crops shall bear an annual tax upon the land based upon the value of the 

land for timber production.”” When all is said and done, the market value 
of the land is, I am firmly convinced, the proper basis for taxation. I 
would therefore change this part of Mr. Chapman’s bill to read, “The 
assessor when making the annual assessment shall assess the market” 
value of the land alone, not enhanced by reason of forest growth thereon. 
In the absence of an ascertainable market value, such assessment shall 

—be upon no higher basis than the lowest upon which he assesses any 

other wild land of the same character.” 

I can not agree with Dean Winkenwerder, however, in me provinags 
that “all land chiefly’ valuable for the production of forest crops” shall 
bear an annual tax upon the land alone. In my opinion to secure the 
consideration that should be given to a man growing a crop, the effort to 
grow such a crop should actually be made. If the owner of cut-over 
timberland is not sufficiently interested in the production of a second 
crop to ask for the classification of his land as reforestation land, but 
simply allows a second crop to come as it may, according to chance, I 
do not believe such a man is entitled to the consideration of the public 
which legislation of this kind proposes to give him. The. public is in- 
terested solely in the production of a second crop of timber and it is 
only to such individuals or corporations as signify their intention of 
growing a second crop that the assistance of the public should be ex- 
tended. 

The proposed Oregon law, while allowing such land not bearing 
young growth to be classified as reforestation land, provides that, “If, 
however, it shall appear at the time of application or subsequently that 
further steps are necessary to establish satisfactory reforestation, classi- 
fication or continuance thereof shall be conditioned upon the execution 
by the owner of a contract with the State, through the State forester, 
to perform such additional requirements.” 


LWT 
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_ The constitution of Oregon is in such form that it would permit of 
legislation of this kind without constitutional amendment. Such is not 
true of the State of Washington, and here it is proposed, in case of land 
‘in the reforestation class, to collect but 70 per cent of the land tax, 
‘allowing the other 30 per cent to accumulate as an additional tax until 
‘such time as the crop is removed. This in the bill is called a “yield tax,” 
‘but as I understand it, it is not a yield tax in the ordinary sense of the 
word, since it is a deferred tax on land value only and not a yield tax 
on the growing crop. 

There is one fundamental in which I differ from the authors of both 
these measures, and that is the proposal to reclassify the land at some 
future date when the timber upon it shall become merchantable so that 
both the land and timber are taxed, until the timber is removed. If the 
theory upon which we are working is sound, which theory is a tax upon 
the land value for the use to which the land is devoted, I can see no rea- 
son for reclassifying it when the crop becomes ready for the market. 
I believe that here, as in other localities, the tendency will be to cut 
too soon rather than to hold too long. The point has been made that 
such taxation would be necessary to prevent a man: from holding land 
for hunting grounds, parks, or similar purposes. To my mind, that 
is providing for the hundredth case and something that I do not believe 
we can hope to do in any legislation. 

Similarly, the point has been made that during the growing of the 
second crop, developments may render the land more valuable for other 
purposes than for the growing of timber. Here again I believe we 
would be trying to provide for the exception rather than the rule. 

The original reason for providing by legislation for the immediate 
payment of a tax on the land value was in order to insure county 
revenue. While such practice is of course desirable and in reality neces- 
sary, I do not believe that this should be considered as the reason for 
such form of taxation. The real reason is that the land itself, and not 
the crop upon it, is what should be taxed. 

It has been intimated that the land owner might find even this tax- 
ation difficult to meet. In the vast majority of cases, in these two States 
at least, the growing of timber will be part of an organized business 
the major objective of which will be the conversion of the material into 
logs or lumber, and it is only in the exceptional case that the owner of 
such land will not have revenue from other parts of his business suffi- 
cient to meet this annual tax. 
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HISTORIC SOURCES OF CONGRESSIONAL TROUBLE IN 
CONSERVATION 


By RusseL_L, WATSON 


Assistant Professor of Forestry, University of Michigan. 


Little men, it is said, may cast large shadows; and if this is true, 
much larger shadows may be cast by greater men. It is always inter- 
esting to cast back, down the shadows, to find the obstacles which throw 
them, and it is consequently of interest to follow back, and find the . 
sources of the great conservation shadow that now lies over Congress. 
In other words, to determine how it has come about that Congress, and 
not the individual States of the Union, is particularly perplexed over 
conservation affairs. 

We may confidently say that Alexander Hamilton, financier and 
statesman, and one small State, namely, Maryland, were the prime 
factors of throwing resposibility for present-day policies upon the 
shoulders of Congress; and it was the economic theories of Adam 
Smith that caused more of the trouble. They of course did not know 
they were going to cause the rumpus they have caused, although they 
could scarcely have dodged it if they wished. It is apparent that they 
did cause it. 


THE MARYLAND CONTROVERSY 


Trouble for Congress originated at the time of the Revolutionary 
War, and arose directly out of the trials and tribulations incident to the 
struggles of the Colonies against George III and their own attempts 
to form a United States. 

The Colonial Armies needed men, and these were obtained by drafts 
or levies laid by the individual Colonies. In order to induce men to 
enlist, Congress about 1777 offered land bounties of from 100 to 500 
acres each to non-commissioned and commissioned officers. This sound- 
ed good, but the unfortunate part of it was that Congress—or rather 
the United States—had no land, not an acre, to give. 

The reason Congress had no land was this: The English Colonies 
were established under royal charters with grants of land in fee simply. 
Some Colonies surrendered their charters and became simply Crown 
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colonies, but not so with Virginia, New York, Massachusetts, and 
Connecticutt. Virginia, for instance, was given a charter for “all that 
“Space and circuit of land lying from the sea-coast aforesaid up into 
the land throughout from sea to sea, west and northwest.” Others, 
“more modestly, claimed only to the Mississippi River. Claims over- 
lapped, obviously ; and to complicate the situation still more, in 1763, 
the King set apart the far western lands as a sort of Indian Reserva- 
tion, and placed the western limits of the Colonies at the eastern water- 
shed of the Allegheny Mountains. 

With the assertion of independence, the Colonies which had western 
claims, promptly established titles to these lands in accordance with 
their original charters; and in conformity with these wishes, the Ar- 
ticles of Confederation had left the sale and disposition of the western 
lands in the exclusive control of the States claiming them. 

Congress thus, although it might make a gesture at giving lands, 
actually was trying to give away something it did not own; and to keep 
right, it asked the individual Colonies to give the lands it had prom- 
ised. ‘To this Maryland objected, and she objected for the very good 
and sufficient reason that she had no western lands “belonging solely 
and exclusively to her,’ nor any large amount of good lands at home 
to give away as bounty. That is, if Maryland were to give lands to 
her soldiers, she would have to buy the lands from another State to 
give. 

Congress then said that 7¢ would buy the lands to give the soldiers, but 
again Maryland objected, saying that if Congress bought the lands from 
States (Colonies) having large western holdings, as Congress planned 
on doing, then that State would be made rich and developed by the 
soldier settlers. In short, Maryland felt that she was being discrim- - 
inated against, and there now developed one of the most vexatious 
problems before the Continental Congress. 

But all this argument was in time of war, was therefore bad, and 
needed to be hushed up. Congress needed soldiers, and guaranteed 
to get the land for them somehow; and Maryland raised her little 
quota, namely, 8 battalions. She did not, however, join the Confeder- 
ation, but remained through the war merely an ally to the Continental 
Army. 

She continued to press her claims. She insisted that “policy and 
justice require,” that the western lands, “if wrested from the common 
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enemy by the blood and treasure” of all the thirteen States, “should 


be considered as common property, subject to be parcelled out by 


Congress” on terms beneficial to all the States. Feeling ran high. “We 


are convinced,” a Maryland delegation said, “the same spirit which 
hath prompted them (those States which were ambitiously grasping at 
western territories) to insist on a claim so extravagant, so repugnant 
to every principle of justice, so incompatible to the general welfare 
of all the States, will urge them on to add oppression to injustice.” 
Pretty strong words, and doubtless made the English chuckle. She 
continued, “Yet what evidences of that right (to lands) have been 
produced? What arguments alleged in support either of the evidence or 
the right?” The rhetorically put question she answered herself, de- 
fiantly, “None that we have heard of deserving a serious refuta- 
tion.” 

“We have coolly and dispassionately considered the subject,” they said, 
“We have spoken with freedom as becomes freemen” (a bit of natural 
pride of station there), and “we do instruct you «(confederation dele- 
gates) not to agree to the Confederation, unless an article or articles 
be added thereto in conformity with our declaration.” Maryland’s 
protest was so sincere, and obviously of such good common sense withal, 
and further, other States joined in the dee ete that on October 10, 
1780, Congress resolved: 

“That the unappropriated lands that may be ceded or relinquished to 
the United States by any particular State shall be disposed of for the 
common benefit of the United States and be settled and formed into 
distinct republican States. 

“That the said lands shall be granted or settled at such times and 
under such regulations as shall hereafter be agreed on by the United 
. States in Congress assembled.” 

Congress then brought all pressure to bear upon the individual 
States to cede peacefully to the Nation their western holdings. New 
York was the first to do so, and with a grandiloquent, half-amused sort 
of an air, on March 7, 1780, instructed her delegates: 

“Whereas, nothing under Divine Providence can more effectually 
contribute to the tranquility and safety of the United States of Ameri- 
ca than federal alliance, on such liberal principles as will give satisfac- 
tion to its respective members: And whereas, the Articles of the Con- 
federation and perpetual Union recommended by the Honorable Con- 
gress of the United States of America have not proved acceptable to 
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all the States it having been conceived that a portion of the waste and 
“uncultivated territory within the limits of claims of certain States ought 
to be appropriated as a common fund for the expenses of the war: 
And the people of the State of New York being on all occasions ~ 
‘posed to manifest their regard for their sister States, . . .” 

Thus they gave to the Nation their “waste and uncultivated” terri- 
tory (there is a hint in that line of fox and sour grapes) ; and the other 
States soon followed suit. 

The result of all this was to throw definitely upon the shoulders of 
Congress the responsibility and the entire burden of disposition of the 
national natural resources contained in the public domain. Congress 
accepted the burden, and the misuse of the forest resources of the 
country apparent today, must be laid directly to its doors. It was 
Congress that allowed our forest resources to be-sold for a song, 
stolen for a tip, and exchanged for a drink of whisky. 

One should not forget, however, that it also was Congress who au- 
thorized the National Forest Reserve, and has steadfastedly held to 
them now for more than 30 years. 

Thus by accident, as it were, of kingly eT States’ rights propa- 
ganda and not apparently by any inexorable laws of human drifting 
or economic movement, Congress, located in Washington, D. C., on 
the eastern seaboard, obtained control over all lands of the West, and 
to this day controls more land west of the 105th meridian than do 
the individual States of that region. The geographic position of Con- 
gress (i. e., in the East) far from local influences affected profoundly 
all future conservation movements of the West, but even more than 
that, the centralized control over all the natural resources (which went 
with the land) of all the regions acquired, influenced even more pro- 
foundly all policies and efforts in conservation. 


INFLUENCE OF ALEXANDER HAMILTON 


Congress, under the Constitution as finally adopted, “had the power 
to dispose of.and make all needful rules and regulations respecting the 
territory” thus obtained, and to this end the House of Representatives 
directed Alexander Hamilton to provide a plan for the diposition of 
the vacant larids (public domain) of the United States. It may seem 
a bit paradoxical that a Congress, which, as one observer says, was 
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too poor to own a capitol and too weak to protect itself against a band 
of ragged mutineers, should yet nonchalantly order the disposal of 
many hundreds of millions of acres of exceedingly rich land. The 
richness and value of the land was not then, in the 1780s, appreciated, 
to be sure. 

Hamilton was a brilliant financier, but he combined with this a strong 
leaning toward national control. He had witnessed the petty bickerings 
between the States, and doubtless believed that the much desired and 
oft-quoted tranquility between States could only be obtained by strong 
federalist action. “A government,” he said, “ought to contain in itself 
every power requisite to the full accomplishment of the objects com- 
mitted to its care—free from every other control but a regard for 
the public good and to the sense of the people. Every power vested in 
a government is in its nature sovereign and includes by force of the 
term, a right to employ all the means requisite and fairly applicable to 
the attainment of the ends of such power—and which are not im- 
moral or contrary to the essential ends of political society.” 

“There ought to be no limitation,” he says again with such vigor 
that Justice Marshall himself felt he could not improve upon it, “of 
a (governmental) power destined to effect a purpose which is itself in- 
‘capable of limitation,” as for instance, the welfare of the people. The 
Nation in other words, should be the sovereign State. 

He recognized, of course, as did all, that the Nation needed much 
money to pay the debts of the war.. He could not levy war taxes upon 
the people directly because of the strong States’ rights feeling against 
this. Consequently, he promptly seized upon the one article that Con- 
gress now owned in abundance, namely, land. Land the Nation had; 
more land than it knew what to do with, stretching nobody knew how 
far westward,—except to the hazy South Seas—illimitable, vast. The 
Nation was land poor. Never, it seemed, could all the land be occu- 
pied. With such an abundance of land on hand, why not sell and dis- 
pose of all possible? The answer obviously came in the affirmative; it 
should. 

“In obedience,” therefore, “to the order of the House of Repre- 
sentatives of the 20th of January last (1790), the Secretary of the 
Treasury respectfully” reported (on July 20, 1790) : 

“That in the formation of a plan for the disposition of the vacant 
lands of the United States there appear to be two leading objects of 
consideration: one, the facility of advantageous sales according to the 
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probable course of purchases, the other, the accommodation of indivi- 
duals now inhabiting the western country or who may hereafter emi- 
grate thither. The former as an operation of finance, claims primary 
attention.” 

Hamilton drew upon a report submitted five years before by a 
committee of five, with Jefferson as chairman. This report detailed 
methods of disposing of public lands, and adhered closely to the land 
scheme of the New England colonies, particularly in advocating town- 
ships and insistance upon surveying the lands before disposing of 
them. 

In his report Hamilton planned the scheme of land offices, surveyors- 
general, deputies, fees, and in general the machinery of the General 
Land Office as it exists to this day. “All of which is humbly submitted 
by Alexander Hamilton, Secretary of the Treasury.” 

There are several features of the scheme of land disposition which 
Hamilton devised that are of great interest. 

1. Land was not to be disposed of until it had first been surveyed 
and examined, that is, until a report was obtained from deputized sur- 
veyors who reported under oath the character of the sections. 

2. The land was to be surveyed into rectangular sections of one 
mile square. ‘Title was based upon these surveys, and checked a tre- 
mendous amount of boundary quarrels. 

3. Land was not to be lavished on favorites, nor given away. Con- 
gress was a jealous god, and in the early days did not give away land 
lightly. In fact, the early statesmen held that to dispose of the public 
domain did mean to give away the public domain. 

4. But most important of all, Congress did not at all recognize the 
importance of natural resources/ and made no provision for control over 
development of the resources of the regions. When it disposed of the 
land it gave title to all that was on or in the land; and never did it 
reserve (unless it be in one or two unimportant instances) the timber on 
the land, or sell the timber and reserve title to the land. 

As a consequence of this last provision, he who bought timber must 
also buy the soil; and if the individual had no interest in the soil, he 
naturally disposed of it in whatever manner he could, after disposing 
of the timber. 

It is easy, of course, nowadays to look back and to criticise, to say 
that Congress should have allowed sale of timber from non-agricultural 
lands but kept the lands itself, as Canada has done; that it should 
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have sold timber only to bona fide timbermen who would agree to use 
a modicum of care in cutting the forest, and not to speculators who, at 
the present day caught with an expensive forest on their hands often 
cry loudly for reduction of taxes in order that they may carry longer 
and get higher stumpage prices; that it is sign of stupidity to believe 
that much revenue can be obtained from sale of wild lands, and it is 
easy to point out that the National Forests today might be sold on the 
market for more dollars than the United States obtained from the 
disposition of all the hundreds of millions of acres of much better land 
during the past 150 years; and that certainly all the present trouble over 
forest conservation and conservation in general might have been avoided 
if Congress had only appreciated the value of these resources. 

But such ex post facto cavillings are of little avail, and are unjust 
toward the statement of those Revolutionary days. Twenty-four cen- 
turies ago a Greek warrior wept in his cups over the stupidity of his 
chief, who might have done the right as easily as the wrong. Wash- 
ington and Hamilton alone seem to have a glimmering of the value 
of these resources; the rest, so far as is apparent, gave little thought 
to the problem. 

However that might be, it is very probable that if the land had been 
given uncontrolled to the individual States, to dispose of as they wished, 
that it would all have soon gone into private exploitation. From the 
point of view of forestry it is a very fortunate thing that it did not; 
but certain former cabinet members and Congressmen might today 
be happier if it had. 

So long as the title to the unoccupied public lands resided in the 
United States, obviously the Western States could not obtain money 
from them in the form of taxes. Western States memorialized Con- 
gress about 1832 to pass title of the lands to them. In order to em- 
barrass Henry Clay politically, the House referred the matter to him. 
He said: “It is difficult to conceive a question of greater magnitude than 
that of relinquishing this immense amount of national property. If it 
were transferred to the new States, the subsequent disposition would 
be according to laws emanating from various legislative sources.” He 
drew a most woeful picture of the results: “Collisions between the 
States,” “a spirit of hazardous speculation would be engendered,” “gi- 
gantic and tempting but delusive projects” would be established, and 
“the history of legislation in some of the States of the Union admonishes 
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us that a too-ready ear is sometimes given by a majority in a legisla- 
tive assembly to such projects.” 

One of the most serious efforts was made in 1910 by the State of 
Colorado to break the hold of Congress on public domain, when its 
Attorney General was sent to Washington to argue the matter before the 
U. S. Supreme Court. The court held against Colorado unanimously : 
“No tax can be laid upon the public lands by a State or power other 
than Congress” says the court, and restates the principles long laid down, 
“No State law, whether of limitations or otherwise, can defeat the 
title of the United States to public land within the limits of the State.” 
And again: “This power is vested in Congress without any limi- 
tation.” 

Rumblings of this question of the State’s right to the public land 
within its borders are still to be heard. Scarcely three years ago, or 
just 140 years after Maryland had successfully brought all lands under 
control of Congress, the State Board of Forest Commissioners of the 
State of Washington, said: 

“We reiterate and maintain that the National Forests and other 
forest lands under Federal control, excepting military and scenic re- 
serves, should be ceded to the State, and until that time the Federal 
Government should pay” taxes to the State for the lands thus held. 

It is an outworn theme. Congress has allowed, and will probably 
continue to allow, the public domain to pass from its hands only at 
such’times and in such ways as it sees fit. Between Hamilton and 
Maryland a pretty secure job was done. 


THE INFLUENCE OF ADAM SMITH 


If our American Constitution were to be rewritten today it is prob- 
able that a word would be said curtailing the privilege of an individual 
to exploit his lands to the detriment of the country. The old Roman 
law has it this way: ‘““No man can do that to his property which, if 
done by all, would destroy society.” When one views the remains of 
our great forests, the resulting social decay, and dismal dilapidation, 
of the communities that thrived upon the wealth which flowed from 
the exploitation of those forests, one is tempted to wish that the old 
Roman law were included in our Constitution. Congress has the power 
to promote the general welfare of the people, but it has nothing specific 
in the way of police power assigned to it. It can not even prevent 
use of child labor. 
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Now it is probable that extreme limitation of power of Congress in 
this regard may be attributed directly to the influence of Adam Smith, 
the British economist who did most of his writing during the period 
1760-1780. He elaborated, shortly before the Revolutionary War, at 
great length and much plausible argument, in his famous book, “Wealth 
of Nations,” the doctrine of government non-interference, or laissez- 
faire. “Let every man,” said Smith, “pursue his own interest in his 
own way upon the liberal plan of equality, liberty and justice, to bring 
both his industry and capital in competition with every other man, in 
short, the mercantile system, which in its nature and essence is a 
system of restraint and regulation.” 

This policy Smith carried to great extremes. He deprecated attempts 
of the Government to regulate or foster banks, forestry, commerce, 
etc. A Government should own land, he says, only for the purpose of 
parks and drives. He criticizes the French Government’s efforts at 
forestry; and he is especially keen to do so because Smith’s system 
of economy was essentially a reaction and a rebuttal to the scheme 
devised by Colbert, the great prime minister of Louis XIV of France. — 
Colbert, it will be remembered, published in 1669 his famous forest 
ordinances, in which he put strong governmental regulations upon 
lumbering. He not alone regulated forestry, but even standardized 
small articles of merchandise, to the size of cloth pieces to be sold, etc. 
His over-emphasis upon regulation was sure to stimulate reaction; and 
this reaction Smith led about 100 years later. 

Smith’s arguments took strong hold in the United States. We were 
a pioneer people, proud of our individual initiative, resourcefulness, 
and strength. That man who successfully voyaged into a far country 
in a prairie schooner, hewed down the forests or broke the raw sod, 
defended the title to his land against Indians, squatters, claim jumpers, 
and whiskey stimulated desperados, naturally felt that he could well 
follow literally the plan of bringing his industry and capital in com- 
petition with every other man. We Americans have fought as part of 
our birthright, efforts of the Government to regulate or control our 
business. In 1882 after the terrible forest fires of 1881, more than 
three-fourths of the little township officials of Michigan voted against 
any State fire-fighting organization, They wanted no help in pre- 
venting or stopping forest fires. Let us alone, they said, there is too 
much State interference with local affairs as it is. And in Michigan 
we had to amend our State constitution before the State could legally 
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practice forestry on its own lands—otherwise it would have been in 
competition with private initiative. 

The virus which Smith injected into our political and social body 
found an agreeable host. The resources at the end of the eighteenth 

-century were considered limitless; they certainly were unknown as to 
extent, and were unsought. No one could possibly see use for all. 
If they were limitless, obviously there was no need of conserving them ; 
and consequently no such measures were adopted. 

Adam Smith’s economic theories were, in a way, a forerunner of 
Darwin’s theories of the survival of the fittest. To Smith, that man 
who had the most industry and best brains, succeeded ; the others failed ; 
and as a result, in striving to succeed, the public would be best served 
and the Nation made strong. But survival is the goal; and the ruth- 
lessness of action of the survivor toward the resources he is exploiting 
were not considered as of importance. In efforts to survive, no thought 
is given to the economic consequences. In efforts to survive, the lum- 
bermen have literally destroyed the forests of the eastern United States. 
As sure as can be, while this form of economic theory holds sway over 
our forest business, forests will continue to be destroyed. George 
Bernard Shaw wonders if men have the brains to solve the social and 
economic problems raised by their own great sudden aggregation. It 
may be wondered, also, if they have the nerve to break the grip of the 
exploiters of the forest. 

Maryland threw the control of our public lands onto Congress. 
‘Hamilton, as a result of his strong Federalist views, prevented Congress 
from disposing of these lands to States en masse. Adam Smith check- 
mated Hamilton’s ideas of governmental regulation by his own argu- 
ments in favor of unrestricted private exploitation. 

As a consequence, we have some of both—restricted on Government 
land, unrestricted on private. The common-sense methods of cutting 
the forest that the Government insists upon practicing on its own lands, 
obviously because it feels it is the best thing to do for the welfare of 
the people, it has not the power to enforce—or will not enforce—upon 
private owners. It can but fiddle while the forests burn. 

The individual States have the police power to check forest devasta- 
tion. They will not. Congress feels that it should not, or can not. 
It appears that one’s scared and the other dassent. Meanwhile, the 
indigent professor wonders how he can build a five-room cottage ; and 
wonders particularly whether he had better not now buy a hillside sO 
that his children, when they grow up, can at least have a cave to live in. 


HISTORY OF LAND PURCHASE IN PENNSYLVANIA 


By ALFRED E. Rupp 
Department of Forests and Waters, Harrisburg, Pa. 


The importance of land purchase in Pennsylvania forestry is often 
overlooked, and not thoroughly appreciated by the average technical 
forester. The position occupied by Pennsylvania in forestry may be 
attributed largely to its ownership of State forests. There is no single 
activity of the department that reflects the executive ability and wise 
forethought of the pioneers in forestry in this Commonwealth, than 
that of land acquisition. 

The most important factors involved in a policy of land acquisition 
are title, value, and location. Value and location are largely determined 
by the forester, but the question of title carries one back to the earliest 
history of the Commonwealth when all the land was possessed by the 
Indians. 

The territory embraced in the King of England’s grant to William 
Penn in 1681 was the first conveyance of title in Pennsylvania. This 
area embraced the original counties of Bucks, Chester, and Philadelphia, 
which did not extend any great distance north or west from the Dela- 
ware River. The grant from Charles the Second, King of England, 
to William Penn was intended to cover the entire area of Pennsyl-. 
vania as we now know it, but Penn did not permit his officers to exercise 
authority over it, because it was held by him as belonging to the In- 
dians. From the arrival of William Markham, Deputy of William 
Penn, until the year 1792, a period of 110 years, the whole right of soil 
of the Indians was in the charter bounds of Pennsylvania and all had 
been extinquished by thirty-three treaties and purchases. 

The first treaty with the Indians was made by Penn, July 15, 1682, 
under the “Elm Tree,” and the last treaty and purchase was made 
March 3, 1792, when 202,187 acres of land was purchased on Lake 
Erie and paid for from funds appropriated by the Supreme Executive 
Council. This land was located in what was called the “Triangle” 
and title of the remaining acreage passed to the Commonwealth through 
a purchase made by the United States Government to settle a dispute 
between the States of Connecticut and New York. 
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_In the year 1684, Penn began to grant warrants and patents for lands 
in his providence, as “True and Absolute and Proprietary Governor,” 
and was continued by his various successors until the passage of the 
Act of Assembly, dated Nov. 27, 1779, entitled “An Act for Vesting 
the Lands of the Proprietary of Pennsylvania in this Commonwealth.” 
This act provided for several exceptions, such as manors or proprietary 
tenths, which had been duly surveyed and returned to the land office be- 
fore July 4, 1776; it also authorized the payment of 130,000 pounds 
to the heirs of Thomas and Richard Penn, land proprietaries, as com- 
pensation for their land. 

The students of Pennsylvania’s development, especially during its 
first history, should always keep in mind the several purchases from 
the Indians, as they mark distinct periods in the settlement of the State. 
The jurisdiction of the Provincial or State Government of its counties 
was only considered as extending over purchased territory. Settlers 
were not permitted to locate permanently within other lines, and at- 
tempts to acquire title to Indian lands or to take possession of them 
were severely punished. County lines were extended, new counties 
formed, and land opened to settlers only as purchase from the Indians 
had been consummated. Therefore, the idea that all of the counties 
erected from territory of the three so-called original counties, Chester, 
Philadelphia, and Bucks, is erroneous. In fact, very few of our coun- 
ties were ever included in their boundaries; but true parentage of any 
county is only traceable to the county which first acquired the land it 
covered after it was purchased. 

Until about 1814 the erection of new counties, the selection of county 
seats, the transfer of judicial proceedings and other matters pertaining 
to county organizations, absorbed much of the time and attention of our 
legislatures. In nearly every instance efforts for the division of old 
counties and the formation of new ones met stubborn resistance. Pe- 
titions setting forth the hardships of those far distant from the county 
seat were met with petitions alleging that so many courts encouraged 
strife and litigation, multiplied public offices and expenses, increased 
taxes, and indicated lack of confidence in the State organization and 
government. 

Early settlements in Pennsylvania followed certain well defined lines 
of travel, either rivers or roads extending from one military post to 
another. In the latter instance, usually the military post formed a nu- 
cleus around which farms and villages were established. 
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The division of the area into counties and the selection of the county 
seats has a very direct and important bearing on title examination work. 
Title to land from the Commonwealth must state its location as to 
county. In 1790 twenty-one counties embraced the entire area in 
Pennsylvania, and from these counties sixty-seven subdivisions were ~ 
made, so that it is necessary in most cases to consult the title records 
on file in all the county seats to trace the proper warrant. 

The conveyance of title to land from the Commonwealth is by patent, 
Patent is obtained upon application to the land office, now Department 
of Internal Affairs, for land situated in a certain township and county. 
From the description furnished in the application, the Surveyor Gen- 
eral, after satisfying himself that the area applied for has not been 
patented, grants a warrant to survey. Upon the return of the survey 
accompanied by the purchase price, a patent from the Commonwealth is 
granted for the area surveyed. The land thus acquired may be sold 
by the patentee who conveys title by a deed. This is the beginning of 
what is known as “a chain of title.’ A clear title to land must be a 
record of an unbroken chain beginning with the owner and ending with 
the Commonwealth. The titles to land acquired by the Commonwealth 
for State forest purposes since 1900 show an unbroken chain, and when 
one considers the ease in which a title may become defective and thus 
become a broken link in the chain, the importance of this achievement 
must be recognized. 

The forestry work in Pennsylvania was originally placed in charge of 
the Department of Agriculture, which was created by Act of Assembly, 
dated March 13, 1895. Section 4 of this act provided that among the 
officers of the department there should be a Commissioner of forestry. 
Section 3 of the act provided that it should be the duty of the Secretary 
of Agriculture to obtain and publish information respecting forest 
lands and the protection and preservation of forests and timber. The 
Act of March 30, 1897, provided that in all cases of sale of unseated 
lands for taxes, a copy of the publication of notice of sale should be 
forwarded to the Secretary of Agriculture and the Commissioner of 
Forestry, and authorized the Commissioner of Forestry to examine 
such land and, at his discretion, purchase the same on behalf of the 
Commonwealth at tax sale at an amount not to exceed taxes and costs, 
and also provided that the Commissioner of Forestry should have power 
to purchase other lands on terms agreed upon with the owners of such 
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lands, such purchases to be approved by the Governor and the Board 
of Property, consisting of the Attorney General, the Secretary of the 
Commonwealth, and the Secretary of Internal Affairs. Also providing 
that in no case should the amount paid for such lands exceed $5, an 
acre, and that the control of lands so acquired by the Commonwealth 
should be under the management of the Department of Agriculture but 
assigned to the care of the Division of Forestry, and should become 
part of the Forestry Reservation System, having in view the preserva- 
tion of the water supply at the source of the rivers of the State and 
the protection from destructive floods. 

The Department of Forestry was created by Act of Assembly on 
February 25, 1901. It provided that said department was to consist 
of a Commissioner of Forestry and four other citizens of the Common- 
wealth, who, together, should constitute the State Forestry Reservation 
Commission, each of whom should be appointed and commissioned by 
the Governor. 

Dr. Rothrock was appointed Commissioner of Forestry, as one of 
the officials of the Department of Agriculture, on Sept. 14, 1895, and 
when the department was created, under the act above referred to, he 
became the Commissioner. 

While the Act of 1897 authorized the purchase of lands by the For- 
estry Commissioner, with the approval of the Board of Property, yet 
nothing was ever done under this provision until the Department of 
Forestry was created and the Forestry Commission was appointed in 
accordance with its provisions. 

The Hon. William A. Stone was inaugurated Governor of Pennsyl- 
vania in January, 1899, and the acquisition of forest land by private 
purchase was not begun until his administration. Prior to this time, 
however, purchases of forest land at tax sales was made. The first 
purchase was made in Cameron County in June, 1898, of 3,500 acres at 
approximately thirty-two cents an acre. The second purchase was 
made in Pike County of 9,409 acres at approximately eleven cents an 
acre. The purchase of forest land at tax sales was practically aban- 
doned in 1900. On April 10 of that year the first purchase under a 
paper title was made in the Beech Creek region of Center and Clinton 
Counties, conveying 8,500 acres at $2 an acre. 

The history of land purchase in Pennsylvania is not complete with- 
out mentioning the splendid work done by Mr. John E. Potter, Presi- 
dent of the Potter Title & Trust Company, who examined and passed 
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upon all purchases made by the Department from 1899 until the present 
time. The employment of Mr. Potter for this work is best told by 
himself. 


we aon 


“Tn the fail of 1899, Governor Stone sent for me, explaining that 


under the Act of Assembly, passed 1897, the State was empowered to 
purchase lands for forestry purposes. He stated that forestry was 
very close to his heart and that he was particularly anxious that no 
stain should ever appear against his administration caused by ‘rotten 
titles.’ He then asked me if I would be willing to take charge of the 
examination, certification, preparation of conveyances, and settlement 
of the forestry land purchases by the State on exactly the same basis 
of compensation as if the work were done for a private individual or 
corporation. This I agreed to do, and my connection with the forestry 
work soon began. 

“T shall always esteem it one of the greatest privileges of my life to 
have had the opportunity of close acquaintance with Dr.’ Rothrock. 
He had the attributes of true greatness; gentle, kind, affectionate, 
humble, unselfish, with never a thought of personal gain, absolutely 
honest, almost childlike in belief in men, but with a deep hatred of de- 
ception, falsehood, or wrong dealing. His favorite and, indeed, chief 
topic of conversation was the importance and value of the preservation 
and restoration of the forests of Pennsylvania and his supreme de- 
votion to this cause reminded one of the missionaries and martyrs 
of the early church. Pennsylvania owes to Dr. Rothrock a debt which 
can never be repaid and never will be fully appreciated. Dr. Roth- 
rock resigned as Commissioner of Forestry in 1904, but remained a 
member of the Commission until March 1, 1922. 

“IT found the work of the examination of the forestry titles very 
interesting, as it was quite different from the class of titles with which 
I had heretofore had experience. The great majority of the lands were 
what is known in Pennsylvania as ‘unseated’ or ‘unimproved’ lands. 
The practice had grown up in the early history of Pennsylvania, owing 
to the fact that there was so large an area of the State which con- 
sisted of mountain lands which were not capable of cultivation, of 
distinguishing such lands as unseated. As a general proposition, taxes 
assessed against lands are a personal obligation of the owner and in 
case of default in payment, should first be realized out of the personal 
property or the improvements located upon the land. In the case 
of unimproved land, however, there are no improvements out of which 
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the taxes can be realized and it, therefore, became a practice to con- 
sider the taxes against unseated or unimproved land as a lien against 
the land itself. This practice became absolutely necessary or the State 
and municipalities would never have been able to collect their taxes 
out of lands of such character. This system of tax sales of unseated 
land was founded upon an act passed in 1804, which was enlarged and 
improved by subsequent legislation so that early in the century the 
law and practice regarding tax sales of unseated land became well es- 
tablished. A tax sale of unseated land in Pennsylvania, where the land 
itself is actually unseated or unimproved, where the assessment is regu- 
lar and the description sufficient to identify the property, and the ques- 
tion of interfering warrants or surveys does not enter, conveys the 
best possible title, divesting all prior liens and encumbrances excepting 
purchase money due the Commonwealth. This practice, therefore, af- 
fords an admirable method for correcting serious defects in the titles 
to mountain lands. It should be remembered that serious defects and 
adverse claims of title in the case of seated or improved lands can 
often be waived where satisfactory evidence is furnished of title by ad- 
verse possession for the statutory period. Adverse possession, how- 
ever, can not operate in case of unseated or unimproved lands, so that 
if this practice of unseated land tax sales were not in force, there are 
very few mountain titles which would be marketable, for the reason 
that defects in titles to such lands are never cured by the statute of 
limitation. 

“The practice and principle of unseated tax sale was well established 
quite early in the last century, and for this reason, mountain titles are 
an unusually clean and satisfactory class of titles where proper unseated 
tax sales have been held. 

“Such titles, however, should receive very careful examination and 
consideration, for the reason that there are so many elements entering 
into such titles which may seriously affect their validity. In the first 
place, lands must be, as a point of actual fact, unseated and unimproved 
lands during the years for which the taxes were assessed upon which 
the tax sales were held. There must be no interfering or conflicting 
warrants, as payment of the taxes upon land itself by an adverse claim- 
ant, even if it is assessed under a junior survey, is sufficient to render 
the tax sale absolutely void. The law provides that owners of the land 
who are minors have until they become of age and two years thereafter 
to redeem the lands from tax sales. Titles to mountain lands are, 
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of course, affected by all other defects which may affect the title to any 
other class of lands, such as fraudulent conveyances, construction of 
wills, children born after date of wills, outstanding interests, trusts, 
tax sales, liens and encumbrances, and numberless other contingen- 
ries;t: 

The title to approximately 1,265,000 acres of forest land was ex- 
amined and reported on by the Potter Title & Trust Company, of which 
1,131,277 acres have been acquired and are now State forests. The 
cost of title examination work was 11.5 cents an acre, of which 9.2 
cents was expended for salaries and 2.3 cents for expenses. The 
department has purchased forest land before the lumber companies had 
finished cutting the timber, and in five cases purchased the timber on 
the land to prevent its removal. Approximately $15,000 was paid for 
the timber on 26,133 acres. The department also acquired title to 940 
acres of vacant land, and received as a gift to the Commonwealth 1,226 
acres. The most notable gift was the birth place of James Buchanan, 
the fifteenth President of the United States. 

Economic conditions brought about by improved methods of making 
iron resulted in the sale of large tracts of forest land owned by the 
iron companies who used charcoal. It is interesting to note that some 
of these lands which were cut over on a rotation of about thirty years 
are now the most valuable areas in our State forests. The most no- 
table areas are those at Pennsylvania Furnace, Caledonia, Greenwood, 
Pine Grove, Karthus, and Paradise Furnace. In the acquisition of 
over a million acres of land a complete record of the departmental 
activities is very essential and this record has been kept in, 

First—The Offer Book.—In this book, the location and area, price 


asked, action of the State Forest Commission and when reported on 


by the title examiner of all offers are recorded. 

Second.—Record Book.—This book contains the deed records and 
when they are received from the title examiner. It also gives the date of 
the deed, when recorded, name of the grantor, consideration, location, 
and a description of the land. : 

Third.—Consecutive Record—tThis book contains the date of the 
Auditor General’s warrant for the payment of the land, number of 
the warrant, to whom payable, price per acre, area, township, county, 
and total amount certified to by the title examiner. From this book 


the status of land acquired is shown and must agree with the Audi- 


tor General’s records. 


en 
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Fourth—Township Record.—This book contains the area of State 
forest land in each township and from which is determined the amount 
of money due each township on the payment of four cents an acre to 
schools and roads in lieu of taxes. 

Fifth—Title Records——These books, which now total 161 volumes, 
contain the complete reports of the title examiners. 

Sixth.—Record of Deeds Transferred —The law requires that all 
deeds to the Commonwealth for land acquired to be filed with the 
Department of Internal Affairs, and this book contains a complete rec- 
ord of all deeds and title papers placed in the custody of that depart- 
ment. 

Seventh—Maps and Surveys——The warrant maps which are the 
basis of all titles from the Commonwealth by warrant and return of 
survey have been prepared and now cover about 40 per cent of the 
land area of Pennsylvania. Land purchases were made, as a general 
rule, on warrant acreage which provides for an allowance of 6 per 
cent for roads and streams. Surveys were made to determine warrant 
acreage only and if the survey showed a smaller acreage, the area pur- 
chased was the acreage determined by the survey. It is fair to assume, 
therefore, that the surveyed area of State forest land exceeds 1,131,277 
acres. 

The wisdom of the policy that the department must be kept out of 
politics which was laid down by Governor Stone and Dr. Rothrock, 
and which has been adhered to by their successors, has been amply justi- 
fied not only in the matter of examination of land titles, but also by the 
success of forestry in Pennsylvania. 


THE EROSION PROBLEM ? 


Erosion Is THE CAUSE OF MANY CALAMITIES oe 
By C. G. BaTEs 


The erosion of lands by water action is such an insidious thing that 
it is not observed until some serious disturbance of the natural balance 
brings it to our attention. 

The geologists tell us that erosion has played a large part in the 
present conformation of the earth’s surface. A good example of ero- 
sive action is seen in the red rock formations which are particularly 
prominent at Morrison, in the Garden of the Gods at Colorado Springs, 
and elsewhere in the eastern foot hills. Presumably this layer of sand- 
stone lay over a large part of the Rocky Mountain region, and when 
the mountains were thrown up, the sandstone, in broken blocks of 
greater or less extent, lay on top of the igneous formations, except where 
covered by lava flows. We seldom, now, find even small fragments of 
the sandstone in the higher mountains. It has been almost entirely 
eroded away by either ordinary weathering and water action, or by gla- 
cial action. 

We thus see (and a thousand similar examples might be given) that 
in past ages an enormous amount of earthly material has been moved 
by water from the higher to the lower portions of the earth’s surface. 
Erosion represents a general leveling-down process which will ulti- 
mately make this earth about as smooth as a billiard ball. Whether or 
not erosion is now going on as rapidly as in the past, considering changes 
in the earth’s climate, changes in the vegetative cover, and so on, is 
really beside the point. 

If erosion is such a natural an universal process, why should we 
concern ourselves about is, why attempt to prevent or retard the inevit- 
able? Simply because man has such an enormous investment in the 
earth’s surface. Man, being always near-sighted, has always thought 
of the earth as unchangeable. He has built absolutely upon the physio- 
graphy of the earth as it is and with the exception of a few engineering 
feats such as the Panama Canal, the excavations for ore in Minnesota, 
and the moving of large quantities of rocks out of the stony fields 
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‘in the East, man has been content to leave the surface of the earth 
very much as he has found it. More than that, the surface of the earth 
becomes personal property, belief in the rights of personal property 
are almost a religion with all peoples, and no man likes to see his 
personal property disfigured, gashed or carried away en masse or by 
attrition. And so man has in every conceivable way resisted the action 
-of nature in changing physiography. He has staked out cities on the 
banks of rivers, and then expended enormous effort to keep the rivers 
from destroying his cities. He has ploughed his fields in the rich 
soil of river bottoms and resists in every way either the cutting away 
of his land by the stream or its flooding and possible burying with 
inferior soil. He lays out his vineyards on steep hillsides, destroying 
the natural vegetation which has held the soil in place, and substitutes 
rock terraces to accomplish the same purpose. 

From our standpoint as foresters, the erosion problem is quite largely 
a soils problem, and an agricultural problem, although we must also 
think of the human hives and human lives along river banks which 
may be destroyed by floods. We are concerned with keeping a littl: 
soil in the mountains, to fill in the spaces between our numerous rocks, 
and keeping that same soil out of the smaller streams where it merely 
detracts from the purity of the water; out of reservoirs which it will 
sooner or later render useless,” out of the larger streams from which 
it may erode, flood,-bury and destroy the usefulness of agricultural 
land; out of the navigable streams, bays and harbors where it is an 
impediment to shipping and whence it can only be removed by expensive 
dredging. i 

In considering the erosion problem either at its source or its des- 
tination, the fact should be clearly borne in mind that the silt load 
carried by water gives to floods their most sinister aspect. In his 
bulletin on Forests and Waters, Zon quotes Demontzey as having 
shown that a certain stream in floods carried 85,020 cubic yards of 
water and 221,052 cubic yards of detritus, the latter having, then, the 
effect of increasing the volume of the flood at least three times. This is a 
point which we perhaps do not often think of. Unless one has oppor- 
tunity to observe the deposits made by flood waters, or will collect 
a handful of muddy water cutting its way down a slope and note the 
amount of solid matter which will settle out of it in a few moments, 
he will hardly appreciate what this load amounts to. 


2 Roosevelt dam, not less than 3 per cent of annual inflow, possibly much more.» 
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Now think of the worst floods in history and consider what rela- 
tively insignificant damage they would have done had the volume of 
flood water (and mud) been only one-third, or even one-half, of the 
actual volume. Many of you saw the Pueblo flood or visited the scene 
before the wreckage had been cleared away. How little would have 
been the damage in the business section of the city had the flood height 
been even 3 or 4 feet less? We have only the vaguest notions of the 
amount of silt carried by this water—only a small portion was deposited 
along the way where its volume could be estimated. But we do know 
that in Pueblo, and also on the farms in the Arkansas valley the damage 
would have been comparatively slight had it been a flood of clean water. 
On the main street of Pueblo nearly a foot of mud was left lying for a 
month, so much cleaning-up was there to be done elsewhere. 

If now we add to this increased volume of flood by reason of the 
silt carried, the very obvious fact that each addition of silt, sand and 
gravel increases the abrasive force of the stream and causes it to be- 
come more and more erosive. It will be readily understood why we 
should say that the key to the flood problem is in the erosion problem, 
and why we should say that the key to the utility of forests as protectors 
of streamflow depends largely on the prevention of erosion, whether that 
prevention be accomplished through a grass cover, a shrub cover or 
a tree cover. 

In their ardor to convert laymen to the patient. philosophy of forest 
growing, foresters and the friends of forestry have made rash, untenable 
statements with reference to the influence of forests on streamflow. 
As an illustration of the extent to which the ardor of propaganda has 
carried our well-meaning and otherwise estimable friends off their feet, 
I cite the following statement by one of our best-known foresters: “The 
most permanent, effective, and cheapest protection against erosion, how- 
ever, is a forest cover. Grass, while effective in preventing erosion, 
does not diminish the surface run-off, and serves no other useful pur- 
pose.” We would remind the writer of this declaration that not only 
is grass grazed, but that it is now, like our beloved trees, being used 
to make paper. 

This statement, of course, is so absurd that it could not possibly do 
any harm, but I sometimes wonder whether many another statement 
fully as far from the truth as this, and more insidiously deceptive, has 
not been made about forest influences. 

I take it that we are all gathered at this meeting for the purpose of 
obtaining by discussion new facts and new viewpoints which will lead 


THE EROSION PROBLEM 501 


“us toward the truth and assure the soundness and permanence of our 
activities on behalf of forestry. It is not my purpose to attack any 
specific theory as to the influence of forests on streamflow. It is my 
purpose to convince you, if possible, that the heart and kernel of the 
streamflow problem is in erosion, rather than in volumes of water, and 
that if we can not prevent erosion on the National Forests, we are 
doing little to justify our stewardship. 

The idea that erosion is the kernel of the situation with respect to 
the assumed influence of forests on streamflow, has been forced upon 
me by the results of the experiment at Wagon Wheel Gap, and while 
these results have been accumulating, I have been attempting to satisfy 
my own mind as to how they could be reconciled with certain well- 
known facts as to the effects of denudation. Briefly, these results may 
be stated as follows: 

1. For whole years since denuding one of the watersheds at Wagon 
Wheel Gap, the stream from that watershed has shown excess dis- 
charges amounting to 11 per cent, 25 per cent, 32 per cent, and 23 per 
cent, respectively for the 4 years. Expressed in different terms, for the 
8 years before denuding, this stream discharged 29.2 per cent of the 
total precipitation on the watershed; for the 4 years since denuding it 
has never dropped below 29.2 per cent and has averaged 36.1 per 
cent, or a gain of just about one-fourth. Such a result is entirely in 
keeping with the well-known fact that trees put back into the atmos- 
phere, by transpiration, more moisture than any other form of vege- 
tation and more than would be evaporated from bare ground. 

2. The greater part of this excess discharge occurs during the spring 
melting period, due in part to the fact that the snow melts more rapidly 
without the forest cover, causing the peak flow to occur about 4 days 
earlier than formerly and to be of greater volume. It is fairly evident 
that either before or after removing the forest, the storage capacity of 
the ground is at this time entirely utilized. It must be, then, that this 
greater flow is made possible by more prompt melting with less chance 
for loss by evaporation, and also by less evaporation loss through the 
winter, when the crowns of trees ordinarily intercept a good deal of 
the snow. 

3. There is no diminution of flow through the summer as the result 
of this greater discharge in the melting period. On the contrary, there 
has always been a calculable excess of water in September, and for the 
entie summer periods the excess has averaged about 3 per cent of the 


normal flow of the stream. 
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4. The flow during the winter period is difficult to calculate by for- 
mula, but it is evident by deductions that there must be a slightly higher 
flow at this period also, resulting from the forest removal. 

5. When we come to erosion, it is found that during the first year 
after denuding, the amount of silt collected in the measuring basins 
was about 125 per cent in excess of that which might have been expected ; 
during the second year, 396 per cent; third year, 377 per cent; and, 
during the fourth year, 519 per cent. In view of the fact that a cover 
of aspens has rapidly reclaimed the slopes, this steady increase in erosion — 
would be difficult to explain were it not known that it comes almost 
entirely from a road which was built in order to remove logs from the 
area, and from one or two skid trails down which the logs were dragged 
to this road. As is common, when once washing begins in such paths, 
it is likely to gain momentum until either vegetative growth, or acci- 
dental damming, puts a stop to it. However, I would call attention to 
the fact that the largest silt load so far carried represents but .001 per 
cent of the volume of water discharged from the area, so that the amount 
of the erosion is still not a serious thing. 

I wish to call to your attention two aspects of these results which 
are not in accordance with our preconceived notions as to what should 
happen after forest removal. The first is that there has been no dearth 
of water in the stream at any season, although considerably more has 
gone down in the spring flood when it would be less useful for direct 
irrigation, but none the less, useful for storage. The second point is 
that, although about 20 per cent of the watershed area was burned over 
to destroy the loppings and the aspen which could not be used, there 
has been no erosion as a direct result of either the cutting or burning. 
Such erosion as has occurred has resulted from the mechanical act of 
removing the timber over a skid trail, and the building of a road across 
the stream to remove it further from the area. Please get this clearly: 
had the timber been cut and left on the ground, or burned, there would, 
apparently, have been no occasion for any erosion whatever. It is, there- 
fore, apparent, that in practicing the most ideal silviculture, whether 
this involves removal of 10 per cent or all of the timber at one time, we 
have no guarantee that we are maintaining the protective value of the 
forest unless, after the logging operation, roads and skid trails are 
filled up with brush and practically obliterated. It is, possibly, true 


that after a light cutting, the normal fall of leaves assists in this cever- 
ing operation. 
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This point can be illustrated by another example. On McKinney 
Creek, only a mile or so from the special watersheds at Wagon Wheel 
Gap, an area at the head of the watershed was burned. Prior to 1910, 
a road was built into this area, following closely the stream channel, 
in order to remove the burned timber for mine props. In the fall flood 
of 1911 a great deal of detritus was brought down this stream channel 
and deposited at the mouth of the cafion, while our “forested”? water- 
sheds nearby showed no such effects. Examining this watershed, we 
found it almost impossible to travel up the road, because in so many 
places the stream, partly dammed, had left its channel and flowed in 
the road, washing away a vast amount of fine material and even moving 
good-sized rocks. At the head of the stream, in the burned area, there 
was practically no evidence of unusual streamflow or of erosion. It 
is evident then, that the flood, or at least the damage cused by the flood, 
was the result of building the road to remove the dead timber, and not 
the result of the killing of the timber by fire. I am well aware that such 
a statement as this, assailing highly sentimental, preconceived notions, 
as well as the utilitarian sense of the purpose for which forests are pos- 
sessed and grown, will be deeply resented by all conscientious foresters. 
But here are the facts, and from the facts as I have gathered them, I 
venture to make the assertion that any road, built with ordinary care 
and provision for drainage, and traversing a section of mountain forest 
land, will have and does have a greater effect on streamflow as meas- 
ured in terms of erosion, than would the cutting of the entire section 
of timber, or its burning, provided day the burned or cut area was not 
afterward disturbed. 

I do not propose to offer any solution for this problem beyond sug- 
gesting that instead of talking and thinking about the absolutely intan- 
gible and doubtful values of living trees as the protectors of streamflow 
values, we give heed to the roads, trails and skidways which are neces- 
sary in the development of the forests for any purpose, but which are 
the destroyers of our peaceful and highly-prized mountain streams. Let 
us face the facts squarely and try to realize that if we can prevent run- 
off water from picking up a load of silt, if we can keep the streams of 
water within the channels which are lined with rocks, roots and heavy 
vegetation, if, in short, we can assist nature in healing the scars which 
we make on our mountain sides, it is relatively unimportant whether the 
cover is of grass, shrubs or trees. It is perfectly true that the roots of 
trees bind the soil and keep it from washing away in large masses. 
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But it is also true that if we cut the trees, other vegetation will come in 
and assume the duties of the tree roots before they have rotted. Let us, 
then, put the emphasis where it belongs, not on the trees, but on vege- 
tation of any kind as a means of preventing erosion. Let us not only 
keep this in mind with reference to our forest lands, where trees are the 
natural ultimate type of vegetation, but also in any place or under any 
conditions where we see men exposing the soil to the action of water. 
In reality, the biggest erosion problem is outside the forests, yet we con- 
trol it at its source. 

In the effects of grazing we have a case almost exactly parallel to 
the effects of road-building. Anyone who has observed will admit that 
a cow trail paralleling a stream or cutting down its steep banks is very 
likely to start erosion which may result in a deep gully. The experiment 
carried on in Utah has shown that over-grazing of a mainly grassy 
watershed greatly increases the silt removal. Unfortunately, we have 
no information as to whether this erosion was of the sheet variety, that 
is, from the entire surface, or largely localized in trails and along the 
water channels. Be that as it may, we need no experimental proof to — 
convince us that over-grazing almost invariably starts serious erosion. 
When the forage-producing capacity of the land, however, is not being 
over-drawn, we may expect erosion to be of very moderate degree, except 
possibly around watering places. The prevention of erosion should 
be considered fully as carefully as the carrying-capacity of the range, in 
every phase of range management. I do not feel it necessary to go into 
this subject further, because the nature of the problem is so exactly simi- 
lar to the problem, as I see it, of forestry. If one may judge by the 
literature on the subject (e. g., Bulletins 91 and 675), the grazing people 
have hit more closely to the heart of the problem than have we foresters, 
and have been talking about wholly tangible factors. 

At the present time, grazing on the Tonto Forest is being reduced 50 
per cent in order to check the erosion which is silting up the Roosevelt 
reservoir at the rate of 18,000 cubic yards annually (or perhaps much 
more). 

The erosion problem of the country, which seems to me to be growing 
more serious year by year, is not one that we foresters alone can handle. 
Yet every year the opening up of the mountain areas by roads and trails, 
and the increased usage which this implies, is placing on us a greater 
responsibility for protecting these areas at the headwaters of streams. 
What has been attempted in this paper is merely to emphasize the prac- 
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tical and tangible effects of road building, of trail washing, of over- 
grazing, and all the other disturbing factors, in contrast with the largely 
sentimental and intangible theories as to the effect of trees themselves 
upon the flow of streams. To put the matter tersely, the preservation 
of the soil, rather than the trees, should be our concern in every one of 
our varied activities. 

The actual steps by which erosion on the National Forests may be 
checked, and damage increasing in geometrical proportion prevented in 
the valleys of the larger streams, may be briefly stated as follows: 

1. Prevent over-grazing, generally and in local spots, by the best 
methods of range management. 

2. Avoid building roads or trails of any kind in valley bottoms where 
they may easily become stream channels, diverting the main stream 
from its natural course or collecting water which comes down the 
slopes. 

3. In building hill-side roads or trails, neither dam nor divert any 
natural stream or dry gulley of any size. 

4. Whenever possible, crown roads so that the water does not ac- 
cumulate and run in the road. 

5. On all low-speed roads, drain to the outside rather than to a ditch. 

6. Divert road-ditch water frequently, and if possible, into natural 
gullies where the heavier vegetation permits the water to be carried 
without causing erosion. 

%. Facilitate in every possible way the settling of road fills and all 
other loose embankments and the growth of natural vegetation on both 
embankments and cut slopes. 

8. Require logging roads to maintain reasonable drainage while in 
use and when necessary to follow stream beds, to be protected against 
the stream. 

9. Require both skid trails and logging roads which are not worth 
maintaining for forest administration, to be filled with brush when 
abandoned. 

10. Scatter brush rather than burn it wherever the mineral soil and 
rocks are not well covered with a humus layer, but use it especially where 
the growth has been scarred and where grass and weeds are lacking. 

11. Stop by dams, by fencing against stock, by willow planting or by 
filling with brush, the erosion of gullies already started. 


sas Cape 


TREND OF SILVICULTURE DEVELOPMENT IN GERMANY? 
By J. A. Larsen 


Development of sound silvicultural systems in any region marks time 
with slow and uncertain steps; slow because the entire field of bio- 
physical factors must be discovered, interpreted and applied ; uncertain — 
because silviculture must, in most cases, fit both the forest conditions 
and the market, the latter with no fixed demands. Then just as the 
forester stands ready to reap the fruits of his studies and experiments, 
death beckons him away, leaving no assurance that his work well begun 
will be carried forward to fruition. 

In an effort to trace the historical development of silviculture, we 
turn instinctively to Germany, where the most complete background in 
experimental silviculture exists, where conscientious effort and critical 
analysis have set down the success or failure of each innovation. The 
object is, therefore, briefly to acquaint the reader with impressions — 
gained during a visit to some of the most typical forests in Germany, 
by discussions with several well-known German foresters and in read-- 
ing of many technical articles, and to furnish references to articles which 
set forth more completely than is possible in this brief paper the descrip- 
tions and applications of certain methods now in use. 

Originally the forests of Germany were composed mainly of hard- 
woods in which beech and oak were plentiful, and these must have en- 
riched the soil greatly. A large portion of the land had dire need of 
this protection and accretion for chemically poor sandstones and con- 
glomerates of the Triassic and Jurassic periods predominate, particu- 
larly on the central plateau sections. The deposits from these washed, 
leached and worn sedimentary strata have covered large portions of 
the lower north German coastal plains, particularly in Prussia. 

The severe drains upon the splendid hardwood forests which began 
in feudal times increased through clearing, wasteful cutting, fire, and 
war until they reached acute stages in the sixteenth century.2 To be 
sure, the abused hardwoods produced sprouts for a time but as this 
could not continue indefinitely, man was forced, by circumstances which 


1 Delivered before the Society. 


2 The student of developmental stages in German forest administration is re- 
ferred to contribution by B. E. Fernow in Document No. 181, House of Repre- 
sentatives, 55th Congress, 3d Session, Washington, D. C., 1899, p. 205. 
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he himself had unwittingly created, to plant or re-seed the denuded 
slopes. . 

Fortunately the fuel value of coal was discovered after which the 
forests came into greater prominence for lumber produtiction, leading 
eventually to a program of extensive planting of conifers composed of 
Scotch pine, Norway Spruce, and white fir,—Scotch pine chiefly in 
Prussia and Hessen and spruce in Saxony, Bavaria, Wurtemberg, and 
Baden, the last two embracing the Black Forests. There is, of course, 
a climatic reason underlying this, in that the higher portions of Saxony, 
Thuringia and the Bavarian table land, as well as the hilly regions of 
western Germany, including Spessart and the Black Forests, receive 
a rainfall up to 34 inches, while the lower northern plain gets only from 
20 to 26 inches a year. The higher land is better suited to spruce pro- 
duction and the lower plains better adapted for the growing of pine. 
The influence of soils and climate on the production of wood in Ger- 
many is set into strong relief by a comparison of the gross incomes per 
acre from the various German forest regions, which are as follows: 
Prussia, $3.08; Bavaria, $4.23; Saxony, $7.24; Wurtemberg, $7.38, 
and Baden, $8.64.2 The first two of these have soils derived from sedi- 
mentary rock, the last have soils enriched by igneous rock. 

Management of these artificially established coniferous forests was 
as simple as it was easy. The system of general use was Kahlschlag— 
clear cutting and planting. This reached the acme of success in Sax- 
ony where planted spruce forests would yield 50 to 100,000 board feet 
per acre in 100 years and show net earnings up to 5% per cent, and up 
to $5.17 per acre per annum. Needless to say, this system also took 
root in Bavaria and Wurtemberg. It was even applied to the pine areas 
in Prussia and Hessen and Pomerania. 

However, toward the latter part of the last century much dissatisfac- 
tion arose from the use of this clear cutting system and planting, both 
as applied to spruce and pine forests in pure stands. In Saxony there 
is much injury by wind, snow, smoke, a defoliating caterpillar, and, 
worst of all, by the fact that pure stands of spruce, when exposed by 
clear cutting or undue openings, fail to maintain an ideal forest soil. 
Bacterial life and activity in the soil ceases, the soil changes color and 
becomes covered by a dense kind of peat moss which prevents moisture 
from entering the soil. All these disadvantages have been well de- 
scribed in the JourNaAL oF Forestry, Vol. 21, 1928, p. 720. The writer 


3 Zon and Sparhawk. Forest Resources of the World, 1923, Vol. 1, p. 146. 
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had occasion to see this in Bavaria. When the moss takes hold, natural 
reproduction is out of the question. Still another serious drawback, 
resulting from planted pure spruce, is the very high percentage of butt 
rot in the planted forest. In many cases this affects 90 per cent of the 


trees. Adjacent stands of naturally-sown spruce are comparatively free 


from butt rot. On the Sihlwald in Switzerland, butt rot in young planted 
stands of spruce was very serious. This disease becomes more acute as 
time progresses and it explains the much greater damage by snow in 
young stands of planted spruce compared to naturally-sown stock. 

In view of this situation, skepticism and misgivings resulted as to the 
advisability of continuing this system. But though tenaciously retained 
and championed by many foresters, the final smashing blow came with 
the alarming fall off in production. The announcement that on one 
typical Saxon forest the receipts had dwindled from 2.66 per cent in 
1873 to 1878, to 1.49 per cent in the period of 1903 to 1908, leveled 
the last barrier of opposition. 

In the pure pine forests of Prussia, also, the story has a similar end- 
ing. Here the successive clear cutting resulted in serious insect dam- 
age, soil deterioration, windfall, weeds, and frost injury to seedlings. 
These matters have been more fully put in English by Recknagel in 
the Forestry Quarterly, Vol. Il, No. 2, p. 135. In Wurtemberg, also, 
where the foresters have held tenaciously to the clear cutting and 
planting of spruce and fir forests, the pendulum is swinging toward 
mixed forests, shelterwood cutting and natural reproduction. 

There was, therefore, a pretty general revolt against clear cutting 
and artificial regeneration of stands, and against the use of pure forests. 
New systems of silviculture which aimed at soil and site building, natural 
seeding and protection from frost and insect injury, were devised. 
Foresters began to think of the shelterwood system—Blender or Schirm- 
schlag—long since advocated by Hartig, as well as the selection method— 
Plenter or Femelschlag, and group selection with various modifications 
and the border selection and border shelterwood cuttings, there being 
simultaneously an awakened interest in the hardwoods, particularly the 
beech, as nurse crops. Fortunately in the multiplication of industries 
and the more varied demands of the present than the past generation, 
hardwoods were not only desirable but necessary. 

A shelterwood method of recent development is the Eberhard Schirm- 
keilschlag, or shelterwood wedge system, which is particularly designed 
for silver fir. After the forest has been brought to maturity by several 
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successive thinnings, the canopy is opened sufficiently for natural repro- 
duction. This begins 20 to 25 years before final removal of the over- 
head trees. The ground is prepared to receive the seed by hacking of the 
soil or removal of vegetation and litter in strips or in squares. Final 
removal of the overhead progresses in the form of wedge-like, suc- 
cessively enlarged openings which progress against the prevailing wind. 

Of comparatively recent origin are the various modifications and 
applications of the shelterwood system of cutting, such as the Wagner 
border shelterwood or Blenderaumschlag, the Bavarian Saumfermel- 
schlag, and the group shelterwood cuttings, Schirmel or Fermelschlag. 
After the forest has reached maturity and full development of the trees 
by repeated thinnings from below, and without making large holes in 
the canopy which would induce natural reproduction or weeds, the 
removal of the mature trees begins by letting in light very gradually 
from the north, northeast, or, in selected spots within the compart- 
ment. In the latter case, advantage is always taken of natural openings 
by windthrow or other damage, for natural re-establishment has then 
begun. In this way the reproduction is always kept in advance of the 
cutting, for it is fostered by carefully regulated light both from the 
side and from overhead. 

On the Sihlwald forest at Winterthur, Switzerland—a forest princi- 
ally of spruce and fir with several hardwood compartments—both the 
sroup and the border strip methods are used. Here it is difficult to 
sroject the cutting in any particular direction because very strong 
winds blow from all directions. One of the problems of this forest is 
o develop windfirm trees. With this in view it is necessary to begin 
hinning from above, as well as from below, when the stand is but 15 
yr 20 years old. Here beech and alder are much used as nurse crops and 
n the improvement of poor soil. It has actually been shown that growth 
yf an unthrifty pine forest increased materially after an underplanting 
yf alder. Protection to plantations of spruce and fir is often obtained 
yy interplanting of alder. When the conifers are well established and 
he soil much improved, the alder is cut and sold. The alder also pre- 
ents weeds from developing and interfering with the new crop. In 
he process of natural reproduction they sometimes clear cut in small 
oles, even on southerly aspects, and then plant beech or alder which 
vill choke out the grass and weeds. When the spruce has reseeded 
ufficiently the hardwoods are cut. The latter are very small but can 
used for various purposes. Thus, much of the slender alder goes 


ato picture frames. 
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At Graffrath, in Bavaria, where both the group and the border strips 
are used, it is absolutely necessary, when using the border strip, to pro- 
gress from northeast to southwest so as to secure shade and shelter from 
the drying wind and prevent damage by the storms which blow strong- 
est from the northwest. In this manner the rate of regeneration is 4_ 
meters per year. Naturally several parallel strips are begun simul-_ 
taneously. 

When using groups or spots, sometimes called the “oil spot method,” 
the first small openings are made well inside the compartment with the 
purpose of enlarging these at the time of next cutting, and at the same 
time begin other new openings farther in. In this manner the same — 
piece of ground is cut over three or four times and the cuttings pro- 
gress in this case also from northeast to southwest. When this sys- — 
tem is applied to a mixed stand, as of spruce, pine, and beech, the first — 
small initial openings are made fully 10 years in advance of the second © 
cutting in order to give the beech or other slow-growing species a 
chance with spruce or those which grow fast. It is, in all cases, of first ~ 
importance to handle the light conditions with great discrimination so 
as to prevent soil deterioration and entrance of weeds or frost injury. 

Where spruce and beech mix, the latter occupies the higher points 
of the undulating plain and the spruce, the lower swales. As soon as 
small openings are made in the canopy, the beech reseeds profusely. 
This group is then gradually enlarged in a southerly direction. Along 
with the beech seedlings come much grass which would choke out the — 
beech seedlings completely unless cropped. This cropping of the grass — 
is done by girls and women. The grass is sold for mattresses, ete. 
Spruce reproduces later, provided the soil is in the right condition. The — 
spruce seedlings are not hampered by the grass. There is ordinarily 
difficulty in reproducing spruce on the lowest ground because it is 
damaged by frosts and a shelter of older trees must be retained until 
the spruce is one meter high. 

In the Black forests on areas exemplified by the Baden and Schiffer-_ 
schaftwald under more favorable soil and moisture conditions than at 
Graffrath or Winterthur, both the groups ‘and the border systems with 
natural regeneration are in general use, but there is much less need for | 
the hardwoods as nurse crops. Spruce predominates in the softwood 
compartments, with here and there a sprinkling of fir—Weistanne, on 
north aspects and scattered pine on south slopes. They are very anxious 
to increase the fir in the forest, but it is difficult to reestablish naturally, 
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in that it does not start on raw humus. A period of 15 years must elapse 
before the ground is in proper condition. By this time, however, there 
are usually too many weeds. Another drawback is the very slow early 
growth of the fir compared with spruce. The solution is preparation of 
the soil by hacking or by planting of hardwoods. 

The hardwood compartments are ordinarily regenerated by progressive 
border strip cuttings, but in this case there are fewer removals from the 
same piece of ground than in coniferous forests. Natural seeding is 
induced by hacking the ground. Usually people who gather fuel must 
prepare the ground for the seed. Under gradually opened canopy the 
hardwoods establish themselves first, next comes the pine, and lastly the 
larch. The last two species figure conspicuously in the reserve of scat- 
tered trees left over the cut areas for quality production, seeding and 
upkeep of the strain or stock. 

Space is not permitted to discuss the various methods of hardwood 
regeneration in high and coppice forests. Those who labor with these 
species will find a trip to the Heidelberg and the Baden forests most 
interesting and instructive. Of particular interest are the composition, 
distribution of species and poorer rate of growth on the sedimentary 
soils of the Heidelberg forest as compared to the Baden forest. In 
Prussia, too, it was discovered that beech and other hardwood species 
improve the soil and favor natural reproduction of their ubiquitous 
Scotch pine, and that the growth of pine is thereby increased ; but in spite 
of warnings and many difficulties, many cling to artificial regeneration, 
for it is quick and more certain than natural methods. Every student 
of forestry is familiar with the intensive methods of soil preparation, 
plowing, harrowing, drill sowing, etc., employed in the efforts to obtain 
new stands by artificial seeding, intermixing of soil and humus, and the 
experiments in the width of the clear cut strips, the heavy windfall 
damage and deplorable losses by insect attacks. As a result some have 
experimented with the Wagner border cuttings and the group shelter- 
wood system, and in this there is some promise of success for the hard- 
woods reseed willingly. It is only a matter of proper regulation of light 
and shade. The reader will be interested in Mr. Recknagel’s observa- 
‘ions, Forestry Quarterly, Vol. II, 1913, p. 135. 

In recent years Prussia has given birth to another form of forest 
management, the Dauerwald or continuous forest. It had its begin- 
ning at Barenthoren in 1884 in a stand of Scotch pine. Dauerwald is 
the highest development of systems which simulate natural processes. 


612 JOURNAL OF FORESTRY 


The aim is continuous maintenance of good forest cover and soil quality, 
high yields per acre, full use of the benefits of hardwoods, and natural 
regeneration. In this method there is neither order, system, nor fixed” 
rotation. - The trees are cut when of a specified size, rather than of a 
certain age. The effort is to secure the highest possible growth on the 
most desirable stock, and in this it meets the commercial rather than 
the financial demands. Adoption of this system means abolishment of 
the old order of forest regulation. Cutting takes place whenever and 
wherever there is a silvicultural and commercial need. Much care is 
bestowed upon the development of individual trees, for the tree and not 
the stand is the unit of management. 

Under this continuous system of management, the new growth is 
started under the protection of older trees. It develops slender stems 
with thin branches. When sufficient light is admitted, the saplings 
show rapid development. The debris from cutting is allowed to rot on 
the ground and no material in the form of leaves, litter, etc., is re- 
moved from the forest. Mdller, who has initiated and used this sys- 
tem.in the pine forest referred to, claims that the quality of site has im- 
proved greatly, the forest showing an increase in growth from 21 cubic 
feet per acre in 1884 to 47 cubic feet per acre from 1884 to 1913. 
The mean annual growth since 1884 is 43 cubic feet per acre. (For 
more complete description, see JOURNAL, oF Forrstry, Vol. 20, No. 6, — 
p. 651.) 

Thus, the story of development of silviculture systems is a repetition — 
of the search for the Holy Grail. It was right there at the gate all 
the time, while the knight sought it far and wide in foreign fields. And 
the lesson that we foresters must learn is evident and unmistakable. 
The objections to the more intensive systems are damage to reproduc- 
tion, frequent cuttings, and difficulty of regulation. They require an 
intensive road system, permanent marketing conditions and highly 
trained foresters. Good roads exist everywhere in Germany, and if 
trained foresters are lacking, these can only be supplied by actual 
scientific and sympathetic contact with the forest and here lies the 
philosopher’s stone of the foresters. Clear cutting and planting of 
forests are reduced to mechanical routine and rule of thumb. It is only 
in an endeavor to secure natural establishment and in maintaining the 
ideal silvical condition of the forest that the forester must study all the 
physical, chemical, and biological factors which influence and control 
birth and growth, life and death in the forest. 


THE PRINCIPLES OF FOREST INSURANCE 


By Paur A. HERBERT 
Assistant Professor of Forestry, Michigan Agricultural College. 


A prudent man desires to eliminate uncertainty from any business 
venture in which he is interested. Risk is detrimental to any economic 
undertaking whether or not a loss occurs. No business can give the 
maximum return when it is subject to uncertain losses. Man’s efficiency 
usually increases with the reduction of uncertainty. Preventative meas- 
ures reduce uncertainty but can never eliminate it. Insurance has been 
found to provide, if properly managed, the cheapest method of reduc- 
ing uncertainty, and the only method of eliminating it entirely. In- 
surance is a social device for making accumulations to meet what from 
the individual’s viewpoint are wholly uncertain economic losses, by 
combining and transfering many individual risks to one person or group 
of persons. Insurance takes for granted the existence of the uncer- 
tainty and the resultant losses. 

It has been said that without fire insurance our present economic 
progress would have been impossible. At least we know that urban 
enterprise has found insurance a necessity despite efficient fire pro- 
tection. No one cares to invest large sums of money at a low rate 
of return in a business which is subject to destruction. Forestry is 
such a business. ‘The profits obtainable in the production of timber are 
usually not large enough to warrant the risk to the invested capital. 
Professional foresters do not as a rule invest their savings in the busi- 
ness of timber growing. More effective protection will not in most 
cases place forestry on a basis attractive to private capital if we judge 
by the experiences in other fields of endeavor. Forest insurance on 
the other hand will place forestry on a business basis which is the 
fundamental prerequisite for the practice of forestry by the private 
citizen. 

Any form of insurance is based on the theory that combining and: 
assuming a large number of uncertain risks transforms the resulting 
losses into certain and variable losses. These losses are paid by exact- 
ing a small proportionate sum from each member of the combine which 
will just cover the certain losses but which will allow a small margin 
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of safety in covering the variable losses. Competition prevents the 
entrepreneur from charging more than enough to pay for the certain 
losses. The sum collected for the variable losses, however, depends” 
partly upon his sagacity and judgment. He must collect a margin above 
the average variable loss in order to compensate him for assuming this 
risk. This margin depends on the state of competition and the per- 
centage of variable loss. Competition may become very keen but a 
margin of safety must always be paid so long as a variable loss exists. 
One way, then, to reduce the cost on any given group of risks is to 
reduce the percentage of variable loss. Variable loss can be greatly 
reduced by increasing the number of risks in the group or by length- 
ening the period of time covered by the contracts. It is usually for this 
very reason that large insurance companies prosper upon rates with 
which smaller concerns become bankrupt. 

In the light of the above theory self-insurance would not pay no 
matter how many risks one concern has, as a combination of these risks 
with still other risks would lower the variable loss, and hence the cost 
of the insurance. However, under present conditions the certain and 
variable costs make up only approximately 55 per cent of the insurance 
premium collected by stock insurance companies. ‘The other 45 per cent 
of the premium is used to pay administration costs, taxes, and profits. 
It is because of these latter items that many large concerns find that 
they can better afford the disadvantages of a large variable loss and 
underwrite their own risks, than pay this high overhead. ‘The average 
business, however, is not large enough to assume its own losses. 

Some of the larger timber land owners such as the Federal Govern- 
ment, the States, and some of the very largest private concerns who 
hold many risks so situated as not to be subject to serious conflagra- 
tion hazard, will find it to their advantage, under present conditions, 
to use self-insurance. However, the vast majority of timberland own- 
ers either have comparatively small holdings or large blocked holdings 
subject to conflagration hazard, under which conditions equitable in- 
surance is necessary before such holdings can become profitable fores- 
try investments. Most of the private concerns growing trees do not 
realize a profit on them. Often such a venture is conducted in con- 
junction with some other business, such as a saw mill, which carries 
most of the overhead of the business of tree production. 

There are three general types of entrepreneurs engaged in writing 
fire insurance in the United States today. They are the individual un- 
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derwriters (sometimes calling themselves American Lloyds), the mu- 
tual organizations, and the stock corporations. Individual underwriters 
usually have comparatively limited resources and as such cannot always 
be relied upon to pay losses in full in bad fire years. The amount of 
business written by individuals and partnerships in this country is 
negligible. The London Lloyds should not be confused with their 
American imitators, as they are a trustworthy incorporated organiza- 
tion of individual underwriters so organized and banded that losses 
are practically always paid in full. London Lloyds write vast amounts 
of insurance, particularly marine insurance. 

The local mutual insurance companies are operated by the policy 
holders with perhaps only one paid official, no agents, and hence a 
low administration cost. The policy holders share the profits of the 
business in the form of reduced premiums and rebates, but they also 
share the losses and hence in bad fire years they may be required to 
pay assessments in addition to their original premiums. Formerly they 
were liable to the extent of their entire private fortunes, but today 
mutuals usually have a clause limiting the assessment liability to twice 
the original premium. Mutuals have been especially successful when 
operating over a small area, such as a county, and accepting only such 
risks which possess negligible conflagration and exposure hazard. 
Local mutuals of this character, because of the close supervision pos- 
sible by policy holders, flourish in many farming comuunities. Mutuals 
that operate over extended areas have much larger administration costs 
and lose the advantage of personal interest and close supervision. They 
partake of the nature of stock companies without usually having the 
resultant advantage of strength and freedom from assessment. Fac- 
tory mutuals and various kinds of industrial interinsurance organiza- 
tions have usually proven successful because of the reduction in over- 
head, and because of the close cooperation possible between concerns 
engaged in the same kind of business. 

The stock company is operated for profit by a number of sharehold- 
ers. ‘The policy holder pays a fixed premium and is not liable to further 
assessment. In years when premiums are not sufficient to pay losses 
the shareholders meet the losses out of the company’s capital and sur- 
plus. Stock companies in this country have in recent years been very 
reliable. They write most of the insurance in the country today. The 
chief advantages of the stock companies are that, they usually possess 
sufficient resources to write all the insurance desired and that the policy 
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holder is never liable for more than his fixed premium. Stock com-— 


panies are generally very large and operate in such a way that a huge 
overhead is unavoidable. In most cases, however, this disadvantage 


seems to be counterbalanced by the advantages secured by the policy — 


holder. 


Which of these three general types of private insurance organiza- — 


tions is best suited to insure forest property? The individual under- 
writer and most of the mutuals, do not possess the resources necessary 
to underwrite successfully. a business in which the individual properties 
are so vast. Furthermore, usually neither of these two forms of or- 
ganization can successfully withstand the conflagration losses to which 
forests are exposed. Possibly at some future date a large forest land 
owners mutual may successfully undertake this business. It would 
have to be modeled after the industrial mutuals, in which the chief 
advantages are fairly low administration costs and close cooperation 
between policy holders. Such a company is not now, feasible, and will 
remain a perilous undertaking, until forest land owners generally 
throughout the country find it possible to practice profitable forestry. 
Such is not now the case. 

In this country there has been little agitation for government property 
insurance. Theoretically, governmental insurance should furnish the 
cheapest protection possible. In forestry this would be particularly 
advantageous because of the low returns and long periods covered by 
the investment. However, the lack of private initiative has usually made 
governmental enterprises financial failures. Any scheme of govern- 
mental forest insurance, then, would have to have sufficient advantages 
to counterbalance this inherent disadvantage of public business. A plan 
of governmental forest insurance (Abstracted in JouRNAL OF ForESTRY, 
22:2: 236-7, February, 1924) embodying very low administration costs 
has been prepared by the writer. The plan calls for compulsory in- 
surance of all forest land within the state with the exception of the 
farm woodlots. While compulsion is unpopular with the individualistic 
American, yet it would seem that at present any plan of governmental 
forest insurance based on voluntary action is doomed to failure. It 
is highly improbable that any plan such as suggested can be adopted 
in the near future. ‘Too many questions as to constitutional and private 
property rights are involved. 

This then leaves the field of successful forest insurance for the near 
future, mainly in the hands of the large stock companies because with 
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their size and strength they can afford to pioneer in this business and 
can underwrite large single risks subject to conflagrations. Two such 
companies, the Globe and Rutgers and the Home Insurance Company, 
are now writing this insurance in a limited way. Expansion both in 
territory covered and in the class of risks written is absolutely essen- 
tial before such business will be successful from the company’s point 
of view. From the forest ownér’s viewpoint rates must either be 
lowered or the margin of profit in forestry increased before it will be 
financially possible for many owners.to take advantage of this pro- 
tection. A careful study of existing statistics plus guarded statements 
by insurance officials writing this insurance, leads one to believe that 
rates could bear some reduction. Competition will become keener as 
forest insurance business increases and will tend to lower rates. But 
whether rates are lowered or not the demand for this coverage will in- 
crease as the price of lumber approaches the cost of growing the timber. 
When nature’s supply of timber is exhausted and its place taken by 
the man-aided product, the insurance of forest properties will be as 
common as the insurance of other human endeavors. 


THE PARTIAL COUNT METHOD OF TIMBER ESTIMATING * 


By H. R. WICKENDEN 
Chief Forester, Wayagamack Pulp and Paper Company, Limited. 


In carrying on large exploitation operations in virgin forest it is often 
necessary to make extensive timber estimates with limited means and 
within limited time. 

The estimating proper is usually accomplished by some fixed method 
of tallying, etc. The cost is regulated by diminishing or increasing the 
amount of ground upon which timber conditions and data are recorded, 
that is by changing the so-called per cent of estimate. The extreme 
reduction of the per cent of estimate to cheapen the work may necessi- 
tate the compiling of the results in lump sum figures only for whole 
tracts. It may consequently not be possible to segregate information on 
smaller areas or individual stands. : 

Costs could be diminished without necessarily covering less ground 
in cruising by using less refined estimating methods. With this idea in 
mind I have developed the following way of estimating timber.. I have 
used it in cruising large areas as cheaply as possible, and have been 
able to secure accuracy, and detail the information of small areas to 
furnish various figures required in operating woodlands, as, for example, 
in giving out either large or small logging contracts. 

The actual application of the method will be given first and the the- 
oretic explanation will be found at the end of the article. 


SOME PRINCIPLES OF ORDINARY TIMBER ESTIMATING 


In ordinary timber estimating some of the basic factors required 
are: (1) The size of the trees; (2) The number of trees per unit 
area. 

The usual procedure is as follows: 

The size of the trees is obtained by recording (tallying) trees ac- 
cording to diameter. Height is also taken into consideration in nearly 
all methods. 


1 Paper presented befere annual meeting of Canadian Society of Forest 
Engineers, Montreal, Jan. 22, 1924. 
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Having determined the number of trees found in each diameter size 
class, the average tree diameter may be computed. 

The volume, the number of logs, and any other feature may then be 
obtained from available tables or curves to correspond to the above-men- 
tioned average tree diameter. This average tree volume, etc., multi- 
plied by the number of trees per unit area, let us say per acre, gives the 
wood volume, etc., per acre. 

Bearing this more or less universal procedure in mind, the changes 
introduced by the new method outlined hereunder will be readily under- 
stood. 


THE PARTIAL COUNT METHOD 


The main feature of the new method is the determining of the average 
tree diameter. This is done while incidentally counting the number of 
trees on any area. They are counted in two groups—the large and the 
small trees. It has for this reason been called “Partial Count’? method 
of diameter determination. 


Procedure. 


(1) On any area where a timber estimate is made, such as a sample 
plot or strip, or other area, the trees are counted in two groups. One 
eroup is for trees smaller than a certain arbitrarily chosen diameter. 
The other group is for trees as large or larger than the chosen di- 
ameter. This chosen diameter will hereafter bé called the “Diameter 
Limit.” No other diameter differentiation is made—a tree is classed 
as belonging to the smaller tree group or to the larger tree group and 
no other consideration is given to its diameter. 

(2) The total trees on the area is the sum of these two groups. 

(3) The per cent of the total trees made up by the large trees is 
calculated. 

(4) This per cent is referred to a set of curves (or a table) showing 
he percentual distribution of trees of various diameters on an average 
liameter base (Fig. 1). 


Example. 

If it were required to determine the average diameter and number of 
trees 4 inches d. b. h. and up on a sample plot or strip, and it were 
noticed that most of the trees in the stand were less than say 9 inches ia 
liameter breast high (d. b. h.): 
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(1) One might choose 9 inches as arbitrary diameter limit. The 
trees less than 9 inches d. b. h. would be counted with an automatic tally 
machine. The trees 9 inches and up would also be counted, preferably 
by making a mark on a piece of paper as each large tree occurred; i. e., 
making a running tally. 

We would thus determine how many trees were greater than 9 inches 
and how many trees were less than 9 inches. We would not pay at- 
tention to actual diameters except in some few instances to determine if 
a tree was full 9 inches or short of 9 inches d. b. h. 
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(2) We would then have two groups of, let us say, 109 trees less 
than 9 inches d. b. h. and 14 trees 9 inches d. b. h. or larger. This 
gives: Total trees, 109 + 14123 trees; or, 123 — 100 per cent of 
the trees. 

(3) The trees 9 inches and up in d. b. h. = 14/123 of the total trees ; 
that is, 11.4 per cent of total trees, 


(4) Referring to Fig. 1 we find that when 11.4 per cent of the trees are 


=. 


TIMBER ESTIMATING 521 


greater than 9 inches d. b. h., or vice versa, that 88.6 per cent of the 
trees are less than 9 inches, the average tree is 7.1 inches d. b. h. 

(5) Referring to the local tables or curves one could determine 
the volume, size of logs, etc., as required, corresponding to a .1-inch 
tree. Multiplying these results by total number of trees would give the 
total quantities. 


EXAMPLE OF WORK DONE IN THE FIELD 


In a two-man party the procedure is as follows: 

One man makes a map of the timber types, topography, etc.; the sec- 
ond man follows and records with a counting machine all trees under a 
certain diameter. He tallies down the trees above this diameter, having 
previously chosen a diameter limit which will insure his not having to 
tally more than say one tree out of ten. Whenever the stand changes 
or a different diameter limit is to be used the counter puts down his 
results and chainage for the stand just past, and begins anew. (Of 
course, if one were desirous of obtaining details for each stand, one 
could simply continue the counting as far as one liked.) The stands 
are usually classified ocularly into types of tall, medium and short 
forest. This takes care of the height variation mentioned above to a 


sufficient degree of accuracy. 
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After the day’s work is done the counter puts down his results on a 
suitable form and works out the total number of trees found and de- 
termines the percentage above the chosen diameter limit. This is re- 
ferred to a curve or table, as shown above, and the average diameter is 
put down.” 

This average diameter is referred to tables which give average num- 
ber of logs per tree for such a diameter and the average log corre- 
sponding to such a tree diameter. 


Remarks on the Selection of a Diameter Limit. 


The diameter limit is chosen in each type of timber to suit the esti- 
mator’s convenience, and so that it can be referred to some reliable 
portions of the curve: Fig. 1. The curves (Fig. 1) are, however, 
still readable with accuracy in the neighborhood of the 90 per cent 
line. The estimator will naturally try to simplify his counting and mark- 
ing. If, as we now do in practice, the estimator chooses a diameter 
limit which is high enough he will have few big trees to tally, and have 
most of the trees coming under the diameter limit and counted on the 
automatic tally register. (In the above example 109 trees out of 123.) 

Most of his work may thus be straight counting of trees, yet he can 
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refer his data to the curve and get the average diameter with fair 


accuracy. 
SIMPLIFYING THE FINAL, COMPUTATIONS 


In carrying on cruising I have still further simplified the computa- 
tion of field data by using curves and tables which relate volume, logs, 
etc., to some known factor, such as average diameter. 

The different computations are treated as follows: 


Volume. 


Local volume tables or curves referred to diameter alone are used. 
One table is used for “tall” timber, another for “medium” timber, 
and the other for “short” timber. These tables have been previously 


prepared or have been picked out of the general form quotient table, 


? When one stand is crossed by several strips on which the average diameters 
are slightly different the final averaging up of the diameters is done by entering 
on the recapitulation of the estimating done in that stand the total trees counted 
on each strip (n) and the product of this number of trees multiplied by the square 
of the average diameter found ( nXd?). The total of all trees counted for the 
different strips is then made (1) and the total of the above-mentioned (n X d?) 
factor is made (2). ‘The grand average tree is then determined by dividing (2) by 
(1) and taking the square root of the result, 
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using a diameter height and form as arguments. (See article in the 
October, 1921, JournaL or Forestry.*) Each stand is referred to its” 
proper table according to its relative height. Figure 2 shows how the 
stand is ascribed to its volume table by referring to height curves show- 
ing’ what is meant by short, average, or tall timber. This judging of tall, 
medium or short timber is entirely ocular, but may be checked occasion- 
ally by measuring the height of a few trees—or even windfalls—and 
referring to curves. As the man’s judgment becomes trained in this 
respect, less checking up is necessary. 


Logs. 


The size of the logs depends on the size of the timber cut: hence the 
use of the curve (a), Fig. 3. - 

The number of logs per tree is also dependent on the size of the | 
timber. See curve (b), Fig. 3. 
Having determined average diameter, one refers to each of these 
curves obtaining the number of logs per tree (which multiplied by the 
total trees gives total logs) and the average log in f. b. m. (which mul- 

tiplied by total logs gives total f. b. m.). 


Distribution of Logs in Different Dimensions. 


Fig. 3 shows how the proportion of logs of different sizes will vary 
according to the average trees of the different stands (or according to 
the average log of the logs measured: This implies the same things, 
since average log depends on average tree). 

This information may be used when, for example, the proportion of 
small and large logs is desired for price making. 


NOTES ON THE APPLICATION OF THE PARTIAL COUNT METHOD 


The ordinary curves should only be used for a homogenous com- 
munity of trees. This is the usual condition. Exceptions are found, 
for example, in a two-story stand. In such a case the two stories are 
segregated and treated as usual. Another exception might be the case 


8 The Jonson Absolute Form Quotient: How it is Used in Timber Estimating. 
4A further correction may be applied after comparing the actual height of a 
few trees in any stand to the height curve to be used. If it is found that the 
timber is say 10 per cent greater than shown on this height curve the number of 
logs will be increased by 10 per cent. Jikewise, the size of the logs board foot or 


cubic contents will be greater—about 1 per cent increase in volume of logs for 
every 5 per cent increase in height of trees. 
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of partly cut-over forest, which might necessitate a special curve similar 
fo Pig: 1. 

The system may be used by inexperienced men, especially in ordinary 
uniform forest. A trained forester’s attention would be required only 
in exceptional cases as mentioned above. 

One advantage of the method is that the man recording the data 
needs only to measure one size of trees. If, for instance, he chooses 
10 inches as his diameter limit in a certain stand, he will only caliper, 
or train his eye to estimate, 10-inch trees. 

In any stand there are relatively few trees having any one particular 
diameter (especially if this chosen diameter is that of larger trees, 
which, of course, are not numerous). It is consequently seldom neces- 
sary to measure a tree to determine if it is either as big as, or smaller 
than the diameter limit selected; in the above example, 10 inches. 

This is much easier than ordinary tallying, where all sizes have to be 
measured or estimated by eye; yet, determination of average diameter 
is as satisfactory for the requirements of ordinary exploitation. 


% oF Total Trees included up To any D.B.H. 
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THEORY AND CONSTRUCTION OF THE PARTIAL COUNT METHOD 


In natural phenomena or growths of the same sort, the relative num- 
ber of cases found of different dimensions follow the law of probability 
and formation of averages. 
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In the forest one finds large, average and small trees. The an 
tionate number of the trees of various relative sizes follows a general — 
law. If, for example, one plots the per cent of trees found in one stand 
included up to any diameter as ordinates and the diameters as ab- 
scissa one obtains curves as shown on Fig. 4. 3 

Larger or smaller timber causes a shifting of the curve to the left or 
to the right respectively, as shown above. 

The curve applying to any one stand is thus dependent on its average 
diameter. Determining any one point on a curve fixes the whole curve, 


: 
: 
and hence determines average diameter. 

The construction of a set of curves can be made from data gathered 
in many different stands—as far as possible, stands of large timber, 
stands of medium timber, and of small timber. 

Fig. 1 is a more convenient representation. of a curve series shown in 
Fig. 4. The curves from many stands having been plotted on the one 
chart and evened out to give the final result, Fig. 1.° 

In dealing with partly cut-over areas special curves should be pre- 
pared for that particular type of timber stand. Thus, for instance, a 
certain diameter limit cutting system has been applied in Quebec Prov- 
ince. The partly cut over areas consequently show certain character- 
istic conditions. A “cut-over forest” curve is used satisfactorily. (This 
curve having been constructed in the same way as the above, using data 
gathered in “cut-over areas.”) 

. 
| 


PARTIAL COUNT FOR LOG SCALING 


An interesting application of the partial count system is in the scal- 
ing or check scaling of logs. 


In any regular lot of logs it is found that the proportion of logs 
of different sizes seems to follow a regular progression, just as in the 
above-mentioned case of standing timber. This proportion is also de- 


pendent on the “average” diameter of the logs, or of the trees from 
which the logs are made. See Fig. 3-c. 


Logs may be scaled by the partial count method as follows: 
®It may be found that there are two general types of curves—one for trees in 
uniform stands, as for example pure conifer even-aged stands, and one for trees — 
growing more at random and in great variety of sizes, as for example sparse white — 
spruce in mixed hardwood stands. In ordinary work the differentiation between — 
these two types of curves seems like an unnecessary refinement and need not be 
considered except where greater precision is required. We are getting satisfactory — 

results using the pure conifer curve in practically all cases. 


Se 
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(1) a. Count the logs as great or greater than a certain arbitrarily 
chosen diameter. b. Count the logs less than this diameter. 

(2) Using the specially prepared size distribution and average di- 
ameter curve (Fig. 3-c), determine the average diameter. 

(3) The volume in board feet or other units corresponding to such 
a log diameter multiplied by the total number of logs gives the total 
volume. 

If the absolute cubic foot content of logs were required, one would 
have to determine their average diameter—their middle diameter (near- 
ly). For total quantities, the average middle diameter and total number 
of logs would be required. 

In dealing with logs of uniform length these two factors can be ob- 
tained by counting the number of diameters both larger and smaller than 
an arbitrary diameter limit at both ends of the rollway of logs. The 
sum of these two numbers is the number of log ends or twice the num- 
ber of logs in the rollway. The number of large diameters can then be 
expressed in per cent of the total diameters. Referring this percentual 
expression to the size distribution curve (Fig. 3-c), one determines the 
average middle diameter of the logs. 

The average true volume per log is the volume of a cylinder having 
the above-mentioned average middle diameter and the length of the 
logs. 

_ This average true volume multiplied by the number of logs gives the 
true total cubic volume of the logs.® 

In ordinary scaling it is common, though poor, practice to apply the 
measure to some logs and to estimate by eye the diameters of a great 
portion of the logs. 

This may cause some error, because accurate results depend on ac- 
curate determination of the diameters of all the logs. 

Whatever other inaccuracies may result by its use, the partial. count 
method at least does away with this difficulty, as the “diameter limit” 
is the only diameter measurement required. 

6 There is a mistaken notion frequently implied as regards the adoption of the 
cubic foot unit instead of the old board foot rules. Without going into the merits 
of the respective units it must be borne in mind that so long as we must measure 
logs at one end, any volume table used whether in cubic foot units or in board foot 
units will not be exact in all cases for any great region having different types of 
forest. Each cubic foot or board foot based on the diameter at one end of the 
logs (the small end) assumes a fixed rate of taper. But rate of taper varies in 
different tracts. This difficulty is felt in Europe—a cubic foot according to one 
log table may not correspond to a cubic foot according to a log table of a differ- 


ent tract. It must also be noted that a cubic foot of wood in standing timber, a 
cubic foot of wood in logs, and a cubic foot of sawn wood are different things. 
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As the whole system is based on averages, it is necessary to deal with 
large quantities in order to ensure getting accurate results. The greater 


| 


the quantities the better the average. I would consider a lot of say — 


10,000 logs or more as liable to give accurate results, although it will 
often be the case with fewer logs. 


CONCLUSIONS 


The partial count system is a method of determining average diam- 
eter, especially in ordinary normal timber conditions. The accuracy ob- 
tained satisfies the requirements of present day forest operations. It re- 
duces the field work materially, especially when using automatic tally 
registers. 

It is convenient for one-man reconnaissance work. It permits one to 
move over the ground fairly rapidly while also recording the size of the 
timber. 

The field records are so simple to keep that the work may be done in 
normal cases by men having no technical training. 

The use of many local auxiliary curves and tables based on average 
diameter, etc., also reduce the work of computation. 

The method may be used ‘also in scaling logs when dealing with large 
quantities and furnishes an easy means of determining true cubic 
volume of logs. 
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CONSISTENT ACCURACY IN SAMPLE PLOT 
COMPUTATIONS 


By FERDINAND W. HaasiIs 
Appalachian Forest Experiment Station.- 


In a certain one-eighth acre sample plot the diameter at breast height 
of each tree was measured with the tape to the nearest one-tenth inch. 
The number of trees on the plot was, of course, known and so the num- 
ber of trees per acre could be determined (within very slight limits 
of error). The average height corresponding to each inch class of di- 
ameter was determined. From these data and a form factor of 0.5 the 
cubic foot volume per acre was computed, the diameters being grouped 
into inch classes for convenience in computation. The result was 993 
cubic feet. 

Check computations were also made for each one-tenth inch class, 
the corresponding heights being interpolated. The result was 998 cubic 
feet per acre. 

The average diameter of all the trees on the plot was determined to 
be 3.6 inches (to the nearest one-tenth inch). Using the interpolated 
height corresponding to this diameter, the volume per acre was com- 
puted as 979 cubic feet. We have, then, three values for this volume, 
computed by three methods involving very different amounts of work. 
Let us see how they compare: 


Volume in cubic feet per acre 


To nearest To nearest To nearest 
cubic foot 10 cubic feet 100 cubic feet 
Based on d.b.h. for each one- 
PeMItICh CLASS cies cscs eet = 988 990 1,000 
Based on d.b.h. for each inch 
CIASS oe roe aes oreo ctslncaiagee 993 990 1,000 
Based on average d.b.h......... 979 980 1,000 


Evidently there is a chance for error here in grouping the diameters 
by inch classes. The 4-inch class, for instance, may, according to a 
common method of computing, include diameters ranging from 3.5 
inches to 4.5 inches. The area in square feet of a circle 3.5 inches in 
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diameter is (to the third decimal place) 0.067, of a 4.5 inch circle 0.111, 
and of a 4.0 inch circle 0.087; that is, there is a possibility that the 
average basal area in this inch class will be as much as 23 per cent less 
than that for 4 inches or as much as 28 per cent greater. 

Even for the one-tenth inch classes, however, we are not absolutely 
certain of our figures. The 3.6 inch class, for example, includes trees 
running from 3.55 inches to 3.65 inches in diameter. The variations in 
basal area corresponding to these two values from that for 3.6 inches 
are, respectively, plus and minus 3 per cent. It seems unlikely that we 
can increase the accuracy of our field measurements to one-one hun- 
dredth of an inch in tree diameters and we must therefore resign our- 
selves to the possibility of errors from this source. 

No computation of the possible range for total volume was made 
which took into consideration the one-one hundredth inch classes. For 
the 56 trees per acre of the 3.6 inch class, however, the possible limiting 
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values are 66 cubic feet and 70 cubic feet. It will be observed that the — 
difference between these two values is very nearly as great as that be- — 


tween the inch class and the one-tenth inch class values based on the en- 
tire 808 trees per acre. 


Now, where is all this leading us to? Briefly, to this: How much © 


refinement is justified in our mathematical work? The above calcula- 
tions were all carried to the third decimal place up to the final rounding 
off to cubic feet. By “abridged” methods of multiplication the value 
based on the average d. b. h. is, to the nearest 10 cubic feet, 980, as 
above, and so, to the nearest 100 cubic feet, the same as that based on the 
one-tenth inch classes. As we have seen, however, the inaccuracy of 
field measurements introduces an uncertainty into even this latter value. 
The inch class value agrees to the nearest 10 cubic feet with the one-tenth 
inch class value. But the inch class computations are subject to er- 
rors of, in some cases, over 20 per cent. On the other hand, the value 
based on average d. b. h. may also vary within comparatively wide 
limits. 

There are a few other possible sources of error which are probably 
negligible, for instance, the arbitrary limiting of the square foot basal 
area to the third decimal place, and trees not wholly within the plot boun- 
daries. On the other hand, it is to be noted that with an increasing num- 
ber of measurements the chances for compensating errors are corre- 
spondingly increased. 


This is an isolated case selected at random to illustrate the principle 
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involved. Additional comparisons could readily be made for other 


plots. The point is: should we not establish a limit of reasonable ac- 


curacy in computations, accuracy of a degree to correspond with that 
of our data, say within the nearest 10 cubic feet or 100 cubic feet, 
for instance, of the actual value and then eliminate the great bulk of 


our computations after this fashion: 


Then, using abridged multiplication: 


808 
17 
566 
8 
574, or 57.4 square feet 
1,950 X<-0.5 = 975, 


Beets ees ee 3.6 inches 


pondt como dar 0.5 


SAS eye aides 34 feet 
nae eT 0.071 square feet 


195, or 1,950 cubic feet 


or 980 cubic feet per acre, or 1,000 cubic feet per acre. 


Do our field methods justify any greater degree of refinement in 


office computations ? 


A STEP TOWARD UNIFICATION OF YIELD STUDIES | 


The following two reports on growth were reported out by commit- 
tees appointed for this purpose at a conference of the research men of 
the Forest Service held in Madison, Wisconsin, from March 10 to 
22. These reports appear to be so important, in view of the thought 
and attention that are now given to growth and yield studies in this 
country, that they are given for the benefit of those who may be inter- 
ested in this subject. Perhaps the biggest problem confronting foresters 
having to do with yield studies at the present time is that of degree of 
stocking or the recognition of normality. This lias not been done either 
in this country or abroad on a scale that would render it possible to ap- 
ply the growth to uneven-aged stands we are obtaining under our 
American conditions. 


REPORT OF COMMITTEE ON GROWTH OF UNEVEN-AGED STANDS 


Growth of uneven-aged stands should be studied by means of perma- 
nent sample plots wherever possible. Yield tables for even-aged stands 
may readily be built without permanent plots, but some of these should 
be established in all regions to study the development of such stands. 

When it is necessary to predict future growth in uneven-aged or cut- 
over stands the method used must be determined by the stocking of 
the stand on the ground. When cut-over stands contain less than 
10 per cent of normal stocking it is preferable to place emphasis on the 
new growth and to predict its future as an even-aged stand, rather than 
attempting to prognosticate the future of the older trees left. 


1 ne el 
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For typical uneven-aged or selection forests containing normal num- . 


bers of mature trees the net change in volume from year to year is nil. 
Therefore attention should be directed to immature or understocked or 
cut-over stands. : 

In immature selection forests the yield of the near future may be 
prognosticated on the basis of the diameter growth rate of the dom- 
inant portion of the stand. 

In understocked or cut-over stands whose present stocking is 10 per 
cent or more of full stocking two methods of approach are suggested, 
both of which imply a knowledge of the rate of growth of trees in 
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similarly understocked stands. The first method involves the study of 


the rate of diameter growth of trees of given diameter classes or other 
limited groups, and the direct application of such growth rates to 


stand tables for the area to be prognosticated. Thus it may be stated 


that 10-inch, 12-inch, 14-inch, etc., trees will become 11-inch, 13-inch, 


and 15-inch trees in a given number of years. The corresponding 
_ changes in height should, of course, be taken into consideration. 


The alternative method is to apply the cubic foot increment of simi- 


- larly stocked stands, with corrections for normal mortality, to the vol- 
_ umes of existing stands. No attempt is made to prognosticate closely the 
' rates of growth of trees of different sizes, the assumption being that 


these will be much more variable, and will change more definitely as 


_ the understocked stand closes up, than will the total increment per acre. 


The latter, however, in case long periods are considered, will tend to 
work back toward the increment rate of fully stocked stands which 
should, therefore, be known as a guide. In attempting under this 


method to estimate the future cut, it is only necessary to know the 


approximate sizes of the largest trees which will then be available, and 
in which the total net increment for the period, or any part of it, may 
be harvested. 

For either of the above methods of computing future growth, the 
basic data needed may be obtained from permanent sample plots in 
cut-over areas, or from temporary plots in which the rates of growth 
are determined either by increment borings or stem analyses covering 
the period since cutting was done. The method of stem analyses prom- 
ises greatest accuracy in the matter of volume increments. Such plots, 
or more extensive areas, may also serve to give the information on nor- 
mal mortality in such stands. 


C. G. Batés, 

R. H. WeEmMAN, 

G. A. PEARSON, 
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REPORT OF THE COMMITTEE ON THE TYPE AND USE oF YIELD TABLES 


I—ImportANce oF Buitptnc Ur a Serts oF RELIABLE YrrLD TABELS FOR THE 
Ents Country 


The discussion at the conference has brought out strikingly the 
dearth of satisfactory yield tables, yet the need for such tables is very 
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apparent. It is urged that means be taken to build up as fast as pos- 
sible a series of yield tables covering the principal even-aged forest 
types of the country, these tables to be correlated to an accepted site 
classification, and to cover both National Forest and private forest 


conditions. 
IIl.—Derrinition oF EvEN-AGED STANDS 


The forest growth considered in this report includes stands con- 


taining less than 10 per cent of normal stocking in addition to those ~ 


stands which have started within the period of a normal age class. 

Heavy cutting of the original forest will result in stands essentially 
even-aged. The exceptions to this are stands which have little mer- 
chantable timber or which have so definite an all-aged character that 
partial cutting is most practical. 


II].—Derrnition oF EmprricAL AND NorMAL YIELD TABLES 


Chapman’s Forest Mensuration, pp. 395-397, gives definitions of 
empirical and normal yield tables, which concept is agreed to by this 
Committee.. We wish particularly to emphasize that what we conceive 
to be normal or index yield tables for American conditions will show 
the growth that may be expected from present well-stocked immature 
stands. They will not necessarily indicate the full potential productive 


capacity of the land as European tables do for planted and thinned 
stands. 


IV.—Major Uses or TasiEs Suc as May Br Preparep 


1. To determine best rotation age for management purposes. 

2. To determine permanent sustained annual yield for long time 
prediction. 

3. To have data for private owners as to the probable yields from 
practicing forestry. 

4. To make scientific comparison of regions, sites, and species. 


5. For short-term prediction of the immediate yields from existing im- 
mature stands. 


6. For appraising immature timber. 


~V.—TueE AppLicaTION oF YIELD TapliEs—BotH NorMAL AND EMPIRICAL 


Considering the above uses of yield tables, normal tables only are 
suitable for uses 1,°2, and 4, but may be used with proper correction 
factors very readily for uses 3, 5, and 6. Empirical tables are adapted 
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only to uses 3, 5, and 6 and then only on the specific tract for which 
they are made. Empirical tables are “experience tables” and are not 
_ based on the laws governing natural conditions, but on the assumption 
that the stand, which will mature in the future on a certain area will 
_ be a duplicate of stands which have developed in the past. By their 
_ very definition they are proper only for local and short time prediction 
and therefore have no use in research mensuration. | 
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All tables which are made hereafter by the Forest Service should 
conform to the above conception of normal tables, except when a table 
for immediate and local use is needed for a tract for which no normal 
table is available, in which case the making of a so-called empirical 


table is justified. 


VI—Broap PLAN For MAKING YIELD ‘TABLES 


It is the feeling of the Committee that the preparation of all normal 


_ yield tables should be strictly a function of research, at least to the ex- 


tent of specifying standards, methods and procedure, and correlating 


results, and ordinarily to the full extent of doing the field and office 
_work. The preparation of empirical tables may or.may not be done by 
_ the administrative organization; it may often be convenient to do it in 


conjunction with timber surveys. 
It should also be the function of research to make office and field 


investigations looking to the perfection and standardization of methods 
of making normal yield tables. 


The details of yield table construction are being considered by the 
Committee on Standardization of Yield Tables. We wish to suggest 


- that the method of selecting plots described by Chapman (Forest Men- 


suration, p. 397) fits in with our concept of normal tables. We also 
feel that plots measured for yield tables will ordinarily be temporary 
but we urge that when convenient such plots be marked and described 
so that they might be found a decade hence. We also emphasize the 
need of a “skeleton system” of permanent plots as a means of check- 


- ing and supplementing yield tables. 


VII.—Srrge CLASSIFICATION 


This Committee is in agreement that total height should be made 
the basis of site classification, in accordance with the general recom- 


- mendation of Sparhawk’s committee. We urge that the Committee on 
Yield Table Standards, in conference with the Branch of Research, 
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prepare standards for the age basis of height measurements for pur- 


poses of site classification, a standard number of sites and their unit | 


basis for difference, and a system of co-ordination between regions. The 
same agencies should decide upon the policy of subclassifying sites 
according to mixtures of species, etc. 


VIIL—DeEterMINATION oF Correction Factor With WuicH To Appty NorMAL 
TasLEs to ACTUAL CONDITIONS 


As is generally recognized, in applying normal tables to existing im- 
mature stands a correction factor must be introduced to allow for 
abnormal gaps in the stocking and to allow for differences between full 
scale and probable actual utilization. These correction factors will usu- 
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ally be obtained and applied by the administrative organization or the © 


one making the management plan or the growth prediction. But it is 


entirely proper and often advisable for the research organization to — 


determine these reduction factors at the time the growth study is being 
made. Thus the collection of empirical data would go hand in hand 
with normal yield table preparation. Such correction factors are of 


greatest dependence and greatest need only in stands which are approach- 


ing maturity. 

We consider it important that all normal tables show the basis that 
defines their normality for each age and site whether it be range in 
number of dominant and codominant trees per acre,. basal area or 
volume, that it will be possible for the administrative forester to de- 
termine the departure of the actual stands he has from the normal, and 
to apply the right correction factor. 

THoRNTON T. MuNGER, Chairman 
E. F. McCartuy 

Witarp R. HInEs 

Evers Kocu 

Duncan DuNNING 

C. E. Beure 


ECOMPARISON OF TAPE AND CALIPER MEASUREMENTS 
By Herman Kraucu 


In the detailed studies of the rate of growth of trees on permanent 
sample plots, the trees are periodically remeasured at intervals of 5 years. 
It is essential that the measurements taken should be accurate and give 
consistent results. In measuring the diameters of trees either a tape 
or calipers may be used. As*the tape covers the total circumference of 

the tree bole it actually measures the total growth regardless of whether 
this growth has been uniformly put on or not. The calipers indicate the 
diameter between only two points on the tree bole at a time and the 
measurements may, therefore, not indicate the true growth at all. It 
is therefore obvious that the diameter tape should always be usea where 
absolute accuracy is desired. But because of the slow progress that 
can be made with the tape as compared with the caliper, its use may 
not be warranted where a large number of trees are to be measured. 
It was for the purpose of determining the degree of accuracy of cali- 
pers as compared with tape measurements that a study was recently 
conducted in connection with the remeasurement of some sample plots 
on the Coconino National Forest in Arizona. These plots consist of 
two kinds, designated as “extensive” and “intensive.” The extensive 
plots are each 160 acres in size. Within these are the intensive plots 
which range from 1 to 5 acres and which total about 17 acres in each 
case. The intensive plots were established for the purpose of making 
detailed studies on the rate of growth of individual trees. The diame- 
ters are, therefore, measured with a tape. The extensive plots were 
established for the purpose of getting a rough check of growth on an 
acreage basis. ‘The diameter measurements are not intended to be as 
accurate as those taken on trees of the intensive plots and calipers are, 
therefore, used instead of a tape. But in order to obtain as accurate re- 
sults as possible two measurements, at right angles to each other, are 
taken. 

Table 1 shows the diameters of trees on the intensive plots, as meas- 
ured with both tape and calipers. 
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Tarte 1.—Comparison Taken by Tape and Caliper Measurements. 


Small plots Large plots ‘ 
ie chit ter Difference Number trees Difference Number trees 
Inches Inches . Inches 

4 —.01 7 —.01 35 
5 —.06 7 -+.03 46 
6 —.01 ve +-.02 51 
7 +11 11 -++.03 57 
8 —.05 9 +.01 y 66 
9 +.10 14 " -++.06 69 
10 +.10 6 +.04 78 
19 +15 3 +.09 43 
20 +17 A +.14 33 
21 —= 24 3 +.06 35 
22 +7 2 —.03 35 
23 +.08 3" +.05 31 
24 —.03 2 +411 26 
25 —.09 3 +.10 27 
29 —.15 uf —.01 47 
30 .08 4 +.10 _ 84 


It will be noted that the data in the left half of the table are based on 
very few trees, whereas in the right half of the table they are based on 
24 to 84 trees for each diameter class. The two compilations were 
made to show the effect of number of tree measurements on differences 
in results. But so far as the purpose of this investigation is concerned, 
the results given in the right half of the table alone need to be con- 
sidered, for even these are based on only a small fraction of the num- 
ber of trees on the extensive plots. | 

The results of this investigation show that the differences between 
caliper and tape measurements are very small. In general, tape 
measurements run a little higher than caliper measurements. The ex- 
ceptions are due to the presence of a few trees with abnormally irregu-— 
lar boles on which the caliper measurements were evidently taken at 
the wrong points. But on the whole the calipers give very satisfactory 
results, and their continued use is therefore justified. It should be 
remembered that the calipers must be kept perfectly adjusted and suc- 
cessive measurements must always be taken at the same points if satis- 
factory and consistently reliable results are to be secured. 
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CoMMENT ON TAPES AND CALIPERS 


By E. F. McCarthy 


When a large number of trees are measured either tape or calipers 
will give sufficiently accurate results with the advantage of speed on 
_ the side of the calipers. 

_ The real fault appears in two successive measurements of the same 
tree by different men after the lapse of one year. Tape errors are due 
to: 
Misjudging the points of measurement as little as 1 inch in height. 
. Use of wide tape and failure to place the tape in its proper plane. 
. Proximity of knots, etc. (one does not see the entire circumfer- 
ence). 
4. Difference in tension on scaly or brittle barked trees (charred 
scales particularly). 

5. Reading the hundredths place as tenths. 

6. Weathering and scaling of bark. 

The calipers are more liable to be accurately used with reasonable 

care because: 
1. The points of bearing are always in sight. 
2. The closure will crush all friable or flexible scales. 
3. The scale is less liable to be misread. 

Two caliper readings at right angles can be taken in about the same 
time as a single tape reading on trees 18 inches and over. 


o wo eR 


GLIMPSES OF ECONOMIC TREES AND PLANTS OF CHINA 


By C. A. REED 
Pomologist, Bureau of Plant Industry. 


So great is the need due to the density of her population and so limited 
her means of distribution of her products that it would not be far wrong 
to put all plants of North China into one group, namely, an economic 
group. In such provinces as Shantung, where the population is in the 
neighborhood of 600 to the square mile, with the exception of labor 


practically everything is economized. Every part of the cultivated plants 


is utilized in one or more ways. China is commonly regarded as being 


a treeless country, yet the city streets and their various compounds are 


adorned with such species as Whaishu (Sophora japonica), German aca-— 


cias, willows, catalpas, poplars, gingkos, jujubes, persimmons, pines of 
various species, cedars, arborvitae, pistache, and even oaks, and other 
genera more or less familiar in this country. Not infrequently, large 


areas of housetops are hidden from view by foliage in the cities and 


towns. 

China is practically virgin so far as factory coal smoke is concerned, 
and, incidentally, there are no forest fires. Factories are few in num- 
‘ber and located mainly in the larger cities. All brush of the mountains 
is used either in the manufacture of wicker ware or for fuel, or other 
purpose. The sour fruits of the low growing jujube are gathered for 
wood and the spiny branches used for obstructions either as simple 
fences or barricades on the tops of walls. For fuel, all lower branches 
of non-fruit producing trees are cut and the trunks of trees having 
scaly bark are pared as closely as possible without serious injury. 
Field crops, such as corn, sorghum, soy beans, millet, etc., are either 
pulled up by the roots at harvest time or cut in the usual way and later 
the roots are taken up and used for fuel. Apparently the soy bean 


_ 
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nodules on the roots are mainly responsible for the fertility of the 


soil. 


Planted trees along railroad lines, about family cemeteries, or else- 
where in the landscape form some of the most familiar sights through- 
oue the plains sections of northeast China. Perhaps the most graceful in 
appearance are the various species of willow: the basket willow, with 
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‘its side branches removed well up to near the tops of the trees, bears 
“striking resemblance to the American elm. Probably the most highly 
prized species of tree is that of the white-barked pine (Pinus bungeana) 
which, when dormant, greatly resembles the American sycamore and 
the oriental plane. This species is claimed to be exceedingly difficult to 
propagate and of slow growth, yet exceedingly long-lived. For these 
reasons, it was a great favorite with royalty of at least one dynasty, the 
Ming. Wherever members of that family established themselves, ave- 
nues of these trees were sure to have been planted. Single specimen 
trees and occasional avenues still remain, and in one case a forest of 
several acres extent it still to be seen, although from 300 to 500 years 
have elapsed since they were planted and in spite of the fact that the 
succeeding dynasty, the Manchu, apparently sought literally to uproot 
the trees as well as figuratively to uproot everything else pertaining to 
the Ming. 

Among fruit producing trees, North China has a great range of species 
and varieties. Of these, in probable order of excellence, there are the 
persimmon, pear, jujube, or Chinese date as it is called, and the haw- 
thorne. Of chestnuts, there is an equally choice range of strains. The 
same might be true of walnuts if the product were allowed to properly 
ripen before being harvested. The native apples are of low order; they 
could doubtless be improved upon by crossing with the wild types of 
lower New England. Certainly it would make the quality no worse. 
Some of the peaches are very fine and can well. The Bartlett pear was 
introduced from America some 50 years ago by John L. Nevius, a 
Presbyterian missionary at Chefoo, who is also credited with having 
introduced many other American fruits. There is said to be a highly 
developed fruit industry on the north side of Shantung peninsula in 
the neighborhood of Chefoo. Bartlett pears from that section were 
common on the hotel tables from Peking south to Shantung, through- 
out what seemed to be a long season. The Concord grapes lead Ameri- 
can varieties in extent of planting and in some sections they are of 
large importance. Other American products successfully established 
in China are the peanut, the sweet potato, Indian corn, and no doubt 
many others might be mentioned. Most American vegetables and fruits 
have their counterparts in China. 
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CHESTNUT WOOD IN THE TANNING INDUSTRY? — 
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By Rosert W. GRIFFITH 


pom 


Sales Manager, Extract Department, Champion Fiber Co., Canton, N. C. 


When Longfellow wrote his beautiful poem, “The Village Black- 
smith,” he was probably inspired by the chestnut tree when he de- 
scribed the homely virtues and manly character of the blacksmith, whose 
smithy was under the spreading chestnut tree. 

In Longfellow’s day, the chestnut tree was useful as a means of shade 
and as the source of a delectable fruit, but since that time the march 
of industrial progress has witnessed the growth of many industries in~ 
the shade of the chestnut tree. As a source of lumber, it finds an in- 
creasing use in all kinds of construction work. The chestnut tree oc- 
cupies a unique place in the scheme of forestry. The fruit of the 
chestnut tree furnishes food; the tannin in its wood makes excellent 
leather ; the wood itself, when properly prepared, furnishes raw material 
in the making of paper, and with a great deal less preparation, the 
chestnut tree furnishes telegraph poles, railroad ties, and in general 
serves a variety of useful purposes. 

My present purpose is to deal with the chestnut tree from the point 
of view of its utility in the making of leather. 

It should be noted that it is the wood of the chestnut tree, as distinct 
from the bark, which is the most desirable as a source of tannin. Tan- 
nin exists throughout the vegetable kingdom and there are commercial 
sources of tannin to be found in roots, barks, wood, fruits and leaves. 
There are only two woods which are at present’ commercially available 
as a source of tannin. One is chestnut wood, which flourishes so abun- 
dantly in the southern Appalachian region, and the other is the que- 
bracho wood of the Argentine plains. 

The tannin content of chestnut wood is not high enough to permit 
its use in the tannery direct, and in order to make it available for 
use in the tannery, it is necessary that the water solution obtained by 
cooking the wood, after chipping and shredding into the finest pos- 
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sible particles, should be concentrated into thick exttact by means of 
vacuum pans. 

Chestnut wood extract was first introduced to the tanning industry 
in France in the latter part of the nineteenth century, and this was 
made possible by the use of vacuum pans, which up to the time had been 
used chiefly in the manufacture of sugar. The manufacture of tanning 
extract from chestnut wood brought a new material to the tanner and 
solved the problem of obtaining for the tanner a material possessing 
tannin in concentrated form, which presented many economies, both 
in the preparation of the material and in the loss of valuable tannin mat- 
ters, resulting from inefficient methods of extraction in the tannery. 

There are very large stands of chestnut timber in France and Italy 
and tanning extract made from chestnut wood had been in use for many 
years in Europe before the attention of the American tanner was at- 
tracted to it. 

Tannin is a generic term given to vegetable matter which has the 

property of rendering gelatin insoluble, but the tannins of commerce 
possess different characteristics which impart certain qualities to leather 
peculiar to the material from which the tannin is obtained, and the art 
of the tanner consists in blending different tanning materials so as to 
produce the required character in the leather. 
_ Vegetable tannins are divided into two main classes; one known as 
the pyrogalol and the other the catechol type. The pyrogalol type of 
tannins yield heavy insoluble material in their solution and chestnut 
wood tannin belongs to this class. In practical tanning, the use of chest- 
nut wood tannin is almost entirely confined to the production of heavy 
leathers, such as sole, belting and harness. To these leathers, chest- 
nut wood tannin imparts solidity, firmness, and tensile strength. Ap- 
proximately 50 per cent of all tanning material used in the production 
of heavy leather is chestnut wood extract. 

Although the outline of the process for the manufacture of chestnut 
wood extract is comparatively simple and may be briefly described as 
consisting in chipping the chestnut wood into small particles and digest- 
ing the wood with hot water until nearly all the tannin contained in 
the wood is extracted. This solution is then concentrated in vacuum 
into a heavy liquid of approximately 48 per cent Tw., which is called 
extract. As a matter of fact the production of chestnut wood extract 
on a commercial scale is surrounded with innumerable technicalities, 
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which have a profound effect upon the successful conduct of the busi- 
ness. 

There are forty-three plants engaged in the manufacture of tanning 
extract exclusively from domestic materials in the United States. These 
plants have a productive capacity of 894,414,460 pounds of 25 per cent 
tannin extract per year. During the past few years the tanning business 
has been in the throes of the most severe depression ever experienced 
in the industry. This situation was reflected in the production of tan- 
ning extracts, which during 1922 amounted to 428,515,175 pounds of 


25 per cent extract or is the equivalent of 48 per cent of the capacity 


of all the plants. During 1922 the manufacturers of chestnut wood 
extract consumed 497,000 cords of chestnut wood (160 cubic feet per 
cord). The domestic consumption of chestnut wood extract during 


1922 amounted to 237,920,000 pounds, so that even on the very cur-— 


tailed basis of production during that year, there was a large surplus 
of extract produced. 

Chestnut wood extract has to compete with tanning materials imported 
from all quarters of the globe. Quebracho from South America, wattle 
bark from South Africa, valonia from Turkey, myrabolans from India, 


mangrove bark from East Africa and Borneo. All of these materials — 
are produced in tropical or semi-tropical countries where native labor 


is abundant and cheap. 


It is less than fifty years ago since all of the leather produced in the 


United States was obtained from the use of hemlock and oak barks 
and it was thought that the supply of these materials was inexhaustible 
within our borders. Today hemlock and oak barks are the highest priced 
materials used in the tannery and their supply is becoming scarcer with 
the exhaustion of the forests. 

In chestnut wood the tanning industry of the United States possesses 
its most valuable asset for the making of leather. It is, therefore, of 
the greatest importance to that industry to ensure a continuity in the 
supply of wood. The ravages of the chestnut blight, which has already 
destroyed the chestnut throughout the eastern part of the country and has 
now made its appearance in the heart of the southern Appalachians, 
gives occasion for genuine alarm to those who have given any thought 
to the protection of American industry and particularly with reference 


to our independence of foreign sources of supply of essential raw 
materials, 
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With the threatened destruction of the entire stand of chestnut, the 
United States will become entirely dependent upon foreign sources of 
supply of materials with which to produce its leather, which is so essen- 
tial a commodity for the well-being of the people, both in times of peace 
and war. 

The dependence of the leather industry upon the science of forestry 
is obvious and it may not be too broad a statement to say that the whole 
industrial fabric of the country rests on the products of the forests as 
one of its principal supports. In the case of chestnut, we have a wood 
which is practically capable of supporting the whole leather industry 
of the country for generations to come if the principles of good forestry 
were practiced. ~Yet, speaking nationally, we know nothing whatever 
about the chestnut tree and only in a very limited quarter is there any 
feeling of alarm over the prospect of this most valuable national asset 
being wiped out. 

The provision of the McNary bill, which is now before Congress 
and which provides for steps to be taken to afford our forests some 
protection against diseases, furnishes the only prospect for some action 
to be taken to conserve our supply of chestnut wood. 

While it is undoubtedly true that our American tanning industry will 
continue to produce leather with or without American tanning ma- 
terials, yet it is scarcely conducive to our national pride that we must 
henceforth be dependent upon foreign sources of supply for the pro- 
duction of an article like leather, the use of which of itself is a measure 
of our civilization. 


SOME DEVELOPMENTS IN PENNSYLVANIA FOREST 
NURSERY PRACTICE 


By Geo. S. Perry # 


Because of the relatively short time needed to get results, no phase — 
of forestry offers the investigator a fairer field than nursery practice. 
It is also an inviting field because of the host of problems that present 
themselves on every hand. Many of these problems are quite simple 
of solution, and of the more complicated ones, many may be resolved 
by analysis into a series of simple ones. These facts explain why ~ 
student-investigators at a forest school so often turn their attention 
to the problems of the forest nursery and do good work toward their 
solution. 

The following paragraphs describe briefly and in a general way several 
of the numerous lines of work recently taken up in the Pennsylvania 
State Forest School nursery. 


SOIL AMENDMENT EXPERIMENTS 


Soil is always a prime consideration in conservative forestry and is 
especially so in the successful production of coniferous seedlings in 
the nursery beds. Unless the forest nursery is located on remarkably 
open and friable soil, early: spring digging operations will compact 
it so satisfactory tillage is impossible for months. This has been found 
emphatically true during the last few years since private planters have 
learned the desirability of doing their work before the ground loses 
its accumulated moisture supply. In many nurseries this trouble is 
obviated by alternating a fallow year between crops of seedlings, but 
with limited areas available for beds and an ever increasing demand 
for planting-stock, fallowing and green manuring are often out of the 
question. Of course, on rich humous soils, no detrimental effects at-— 
tend or follow their working while quite wet and successive crops of 
coniferous seedlings can be grown without resorting to other measures — 
than good cultural practices. . 


“Read before the Allegheny Section of the Society of American Foresters, at 
Harrisburg, Pa., February 29, 1924. } 
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However, not all fore t nurseries are located on optimum soils, to 
“begin with. Often other considerations of weight operate to force the 
selection of rather adverse sites. The Pennsylvania State Forest School 
nursery at Mont Alto, Pa., had originally a heavy loam soil, though 
portions of the site had been modified considerably by use as kitchen- 
gardens prior to being used for nursery purposes. On this area coni- 
ferous seedlings were at first grown with great difficulty; losses from 
all sources being abnormally high. In fact, at one time the site was 
declared impossible for all species except black walnut and similar hard- 
woods ; since the proportions of sand and clay present probably approxi- 
“mated those used in the “sand-clay” roads of the South, and made a 
soil even more unsatisfactory than pure clay would be for coniferous 
seedling production. 
_ Investigation early proved that this soil could be favorably modi- 
fied by heavy applications of charcoal screenings. About ten bushels 
of this charcoal was applied per 100 square feet at first. Afterward at 
intervals of about four years, an application of half this amount sufficed 
to maintain good physical condition, rendering the soil easy to work and 
greatly reducing fungous troubles. The only drawback to this amend- 
ment of the soil is the limited available quantity of charcoal and the pro- 
hibitive cost of a future supply. This led to experiments with partly 
decayed hardwood sawdust, anthracite coal ashes, woods humus, and 
hemlock-sphagnum muck. Of these four, the last two have long been 
of acknowledged merit, but the first two are of greatest interest due to 
their cheapness and general availability. 

To test the efficacy of sawdust, four beds were laid out, each of 100 
square feet area. The first bed was modified by adding ten bushels 
of sawdust, the sécond was an unmodified check bed, the third re- 
ceived six bushels of sawdust, and the fourth a like quantity of char- 
coal screenings. In applying, about 70 per cent of the amending ma- 
terial was spaded into the ground and 30 per cent raked in on top and 
used in mixture with sand and compost for covering the seed. The 
following table shows results with white pine during the first growing 
season. 


Seedlings 
per square foot 


Junel, Sept. 11 


Bed modified by adding 10 bushels of sawdust...........--.4.- 62 105 
ReimOMittedesoil (Checks, DE) aiigers cr e1e.clo e overee 010 ore os ot tanlégarties'* «= 36 53 
Bed modified by adding 6 bushels of sawdust.................. 51 124 


Bed modified by adding 6 bushels charcoal SCREENINGS fia ciate ere 40 133 
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These results apparently indicate that sawdust from hardwood species 


applied to the soil in a partially decomposed state, amend the soil just 


about as favorably as charcoal, so far as growth of white pine seedlings 
is concerned. 

It has been noted in times past that losses from the “damping-off” 
fungi were less serious in those nursery beds where chemical tests 
showed the greatest acidity of the soil. It is hence logical to suppose 
that sawdust will affect the soil favorably in this direction. The growth 
and thrift of trees raised in the modified beds exceeded those in the 
check bed and no difference could be seen between charcoal and 
sawdust. 

While the above results for white pine seedlings are promising, it 
will be interesting to follow developments during the next two years 


and then make careful and exhaustive comparisons. Further tests with ; 


other species will also be made. 
Results with coal ashes do not equal those on charcoal amended soils, 
although better than we ever got on the unmodified site. White pine 


seed germinated well and showed unusual promise for about two weeks, — 


then fungus troubles developed after: a rainy period of two or three 
days. There also seemed to be complications from light injury due to 
the unnatural whiteness of the soil, which contrasted sharply with the 
charcoal amended beds. 


PRODUCTION OF HEMLOCK SEEDLINGS 


Woods mold and muck were used in a study of hemlock. This tree 
has been grown in the past only in small numbers and usually on a very 
inefficient basis—judging by tree percentages. It fails almost utterly 
at Mont Alto on charcoal modified soil. Investigations followed the 
same outline above described for white pine grown on sawdust, except 
that check beds were unmodified and seed was sown therein December 
1 and May 1. Comparing all beds, the autumn-sown unmodified 


bed shows best results. Yet this is only due to the delayed, irregu-— 


lar, and prolonged germination which always occurs when seed of our 
eastern hemlock is sown in the spring. This indicates emphatically 
that hemlock seed should always be sown in the autumn, just as soon 
as it can be extracted. Beds should then be covered with a heavy mulch 
till early spring when the seed makes very full, vigorous and even 
germination. Comparisons limited to spring-sown beds prove the value 
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*of soil modification in the direction of greater humus content and higher 
acidity, as these beds show nearly twice as many seedlings per square 
foot as similar unmodified: ones, yet only about half as high a count 
as such a tolerant species ought to show as a minimum. Fall sowing 
combined with soil amendment seems indicated as the right method of 
producing this tree. 
From the above facts, it is probable that the thin coat of hemlock 
seed permits loss of vitality and energy by dessication when seed is 
stored over winter in bags at ordinary air temperatures; or else the 
species needs the stimulus of cold combined with moisture which ‘is 
only possible when the seed is in the ground.? 
_ The effect of one-half and three-fourths shade over hemlock seed beds 
was also investigated. Results were better under one-half shade than 
under heavier, which was unexpected and seems illogical for such a 
tolerant species. The heavy watering of all beds may account in part 
for this result, which might be reversed with less frequent watering. 
Germination of hemlock seed has been found intimately related to 
soil temperature variations and moisture conditions. The most fa- 
vorable conditions are present when the soil is nearly saturated and 
nocturnal temperatures drop nearly to freezing point. Seed sown in 
early spring promptly makes considerable germination if the above 
favorable factors are at hand, then all during the succeeding growing 
season only a few weakly seedlings may appear; but when the frosts 
of autumn come, even better germination than occurred in early spring 
usually comes up in these beds. But these trees are only born to die, 
as it is nearly impossible to preserve them under field conditions. 


GERMINATION AND EARLY GROWTH OF SHORTLEAF PINE 


In respect to nursery practice, shortleaf pine is almost the direct an- 
tithesis of hemlock. Its seed is the last to germinate among all the 
species we have ever attempted to grow in Pennsylvania. In the north- 
ern part of the State only very imperfect and incomplete germination 
can be secured at all. High soil temperatures are necessary to its 
rapid and ‘strong germination. Seed beds should be only very thinly 
mulched with litter and even this may have to be removed before most 
of the seeds show signs of life. As regards covering of beds, syca- 


2 See Journal of Agricultural Research, Vol. XX, No. 2. Article by Frederick 
V. Coville. 


mores and mulberries also require the heat and light of the direct eo 
of the sun for satisfactory germination. 

Fall sowing of shortleaf pine has only been once attempted and then” 
resulted in nearly absolute failure. The seed used in this instance had 
been held over summer in a tight wooden chest in a dry cellar and 


: 
i 
seemed good by ocular inspection, hence no other tests were made, as | 
the same seed sown the preceding spring had made almost a 
: 
: 
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germination. The seed of this tree (Pinus echinata) has been stored 
at ordinary room temperatures for ten years and still gave a field ger- 
mination of 6 per cent;* hence it is fair to surmise that the rigors of 
winter were- detrimental, and that seeds were viable when sown. Yet — 
this reaction seems directly contrary to the indications of nature, at- 
tested by the autumn opening of all the cones of this species. a 

Shortleaf pine seedlings must of necessity be dug when two years 
old. If permitted to stand in the seed beds longer than this, two 
adverse factors become of importance: 

(1) The roots, especially deep-going tap roots, are so long at end — 
of the third growing season that nearly all of the fine rootlets and — 
root hairs are sacrificed in digging, which very much decreasses the 
percent of establishment and rate of early growth. 

(2) Depending on vigor of growth, about the third year an S-shaped 
double curve develops in the axis of the tree at the root-collar. This 
is weak in resisting the vertical stress brought to bear when lifting seed- 
lings, as quite a hard pull is usually needed to disengage the long roots 
that have formed. Many trees are broken off or injured, so that loss 
from this source is quite considerable. This root-collar curve is an 
important protective adaptation of the species relative to fire or any 
factor that destroys the top, as it is densely beset with latent buds 
which develop vigorously under the stimulus of serious injury; being 


thus responsible for the fire-proof character of the tree in early 
life. | 


———_ 


LOBLOLLY PINE IN PENNSYLVANIA 


It has been a surprise to see how well the Loblolly pine (Pinus taeda) 
of our Southern Coastal Plain grows and resists winter cold in the 
Cumberland Valley of Pennsylvania. It is unlikely that the practical 
range of this tree can ever be extended to include more than the extreme 


“See JourNAL oF Forestry, Vol, XIX, No. 7, page 814. Note by J. W. T. 


AAPOR Daetee 


FOREST NURSERY PRACTICE 551 


southeastern corner of the State, but we can successfully grow the seed- 


lings much further north and inland when seed is collected in New 


55 Jersey, Delaware, or Maryland. Trees from Maryland seed have now 
come through their second winter at Mont ‘Alto in perfect condition 


as regards resistance to frost. In height growth they surpass any stock 


of the genus ever raised there; as may be noted from the following 
table from recent inventory sheets: 


Average Average 
Species ae Species eae 
seedlings seedlings 
: : Inches Inches 
RPE PINE. ee ns a5, Japanese red pine........ 9 
BEPSEY PINE... ee ncere se 9 Nut pine or pinon........ 5 
BPAUSHrIAn, PINE... 5 ..5.65 6. 6 Shortleat pinev......-+.-- 8 
~ Western yellow pine...... fe Pitches Diners. crostiioeses 8 
Be MEDERC TL sted oh « clase 5's eye's 5 Roblollv. pines. *)aknnsa 14 
SeGtch pine...o...<.0s0-s 8.5 Arborvitae and Norway 
mejack of Banks pine........ 12 SPRUCE oe Neate Oe 4 
Table mountain pine-..... 12 Japanese and European 
Chinese red pine.......... v4 EGC atis eotide daaneaeoste 12 


SEEDLING LOSS DUE TO CROWDING 


About mid-summer the forest nurseryman is usually required to get 
out an estimate of the yield from all blocks of stock which will be 
available for removal in the fall and following spring. The great di- 
vergence between these estimates and actual inventories at the end of 


the growing season is often a matter of surprise and chagrin to the 
one who makes them. This divergence is difficult to explain in many 


cases. Losses in fully stocked beds are usually estimated on the basis 


of tolerance and height growth of the species, so long as no fungous 


calamity or other similar trouble intervenes. Favorable or unfavorable 
soil moisture and general weather conditions are also considered. But 


there still seem to be other special silvical features of species that enter 


the equation, and these can only be understood and counted on in the 


light of experience. 


The table following, compiled from approximately fall or optimum 
stocked blocks of various seedlings during the past three or four years, 
shows about what losses.may normally be expected with several of our 
common or most promising tree species. 
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i. ean | 
At 1 year old | At 2 years old | At 3 years old 
Per cent 
ores Height, | Number, Height, | Number | Height, | Number de 
ins. per sq. ft. ins. per sq. ft. ins. per sq. ft. 
yl | : 

White pine. e.s00. 3 96 | 5 58 10 Mes in 40 and 24 
Japanese black pine. . 2.5 51 4 b42 10 42 18and0 
Morway spruce...... 2 1120 | 5.5 122 9 83 0 and 32. 
White spruce....... 1.5 987 | 3 88 | 6 88 None? 
Jack or Banks pine... 4 145 | 12 100 "lees = lepers 31 
Japanese red pine... 3.5 88 | five) 62) hn BSAA | acento 29 
Shortleaf pine....... 2 ee ret None 
Western yellow pine. . 3 958 {Oi to te 60 Geucinm angers None 
Scotch) pine, 2.4.0. 25° | 68) S551 . SSG gine. eee At 
Table Mtn. pine... 4.5 S85 | 12 BG are ae We ntsc None 
Redzpmewt wees eer 1 290 | 5 Gah eo acti ae None 
Austrian pine....... 3 69 ae | 70" NU SEEN cere eine tees | None 
ersey pine vaio aaa 4 1142 9 | 126 |........ Ler aacen . 11 
Arborvitaee. + .senass | 2 72 4 i ee eee . 22 
European larch...... 4 36 12 1 gee Bat We 22 
Japanese Jarch...... 4 60 12 $9) 1p Sie eee ) 47 
Red ‘Gak..cno, a caee 8 b56 15 19 See hen lea | 66 
Green rashite.c ase! 15 49 20 25) ole cettnaes [dees | 48 
Rock oak..........: i= Sy 39 12 26 |. | Pe ety. 


“Tow counts when small trees were inventoried for the first time must be 
charged to the vagaries of student assistance in counting; or their discounting 
too heavily to comply with the rule that only trees with good terminal buds and 
other evidence of thrift were to be recorded. 


> Presence of white grubs probably reduced the stock in these blocks somewhat 
below a normal figure and also decreased the height growth. 


This table attests the influence of intolerance and rapid height growth 
as the important factors governing losses of seedlings through natural 
crowding, but it also serves to indicate quite forcefully in case of the 
hard pines, that there are certain inherent powers .of persistence pos- 


sessed by these species which prevents in a large measure the heavy — 
losses noted for other intolerant trees, as exemplified in the larches and — 


oaks. 


The data in the table also raises the question whether seed of high 


quality and tested viability’ should be sown so heavily as is usually the. 


custom. This question is especially important where trees are not 
transplanted in the nursery at one or two years, but instead are out- 
planted when tavo or three years old. The form and vigor of all the 
trees in a bed certainly suffer when losses are so considerable as Nor- 


way spruce and the pines show when held for three years in the seed- 
beds. 


A COMPARISON OF THE SALARIES OF FORESTERS 


By W. E. MontcoMERY 


“Chief, Office of Maintenance, Department of Forests and Waters, Pennsylvania. 


In order to compare the salaries of foresters paid by various organiza- 


tions, both public and private, under a great variety of conditions of 
employment, requests for information were sent to the National Forest 
Service and to seven States in addition to Pennsylvania that were 
known to have forestry organizations which might be considered as 
‘representative of the profession in State work. Inquiries were also 


directed to twenty corporations employing technically trained foresters. 


To these inquiries, replies were received from the National Service, 


from all of the States from which information had been requested, 
and also from fifteen private companies, including those interested in 


lumbering, railroads, mining, and the manufacture of paper and pulp. 
‘From the replies so received the tabulation, Table 1, has been made. 


In the case of the United States Forest Service, the figures used were 
taken from the schedule as provided by the Classification Act of 1923 
with regard to salaries at Washington, and in accordance with the re- 
port made to. the Personnel Classification Board with regard to the 
field service. Appropriations made on a basis of these schedules have 
not been passed (Feb. 1, 1924), but there would seem to be every indi- 
cation that salaries will be made effective as listed below. In all other 
instances, the actual salaries now being paid or the present established 
limits for compensation for the various positions were used as a basis 
in the preparation of the table. 

In making a comparison of the salaries paid by State, National, and 
private organizations to the technically trained foresters in their employ, 
the first and greatest difficulty encountered was the fact that no two 
organizations are constituted alike and that as a result of this there isa 
considerable variance in the nomenclature used in designating positions 
and in the work performed by the incumbents of these different posi- 
tions. In order to obviate this obstacle, a classification of positions has 


been formulated, taking into consideration the duties indicated in the 


reports received from various sources, with the idea that as nearly as 
possible each position so indicated could be properly placed in this 


classification, thus rendering the salary of any position reasonably com- 
553 
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i 
parable with others of similar duties and responsibilities. For this pur- 
pose the following classification has been used: : 

(A) The executive head in charge of the forestry work of the or- 
ganization considered. . 

(B) Assistant head of such organization. ' 

(C) In practically independent chief administrative charge of a divi- 
sion of very considerable size and great importance within the main” 
organization or in charge of highly specialized technical work—for = 
ample, district foresters in the National Forest Service, and chiefs of | 
certain experiment stations. 

(D) Assistants in charge of the more important subdivisions of the 
units indicated in “C,”’ or chiefs of subdivisions or bureaus having 
less responsibility and relative importance, or in charge of inspection 
work on large areas and having broad supervisory powers, or conduct- 
ing research and experimental work along lines requiring less extended 
‘technical training and experience than indicated in Class “C” such as 
bureau chiefs in Pennsylvania, State fire warden in New Jersey, assist- 
ant district foresters and district inspectors in the National Service. 

(E) Assistants in charge of less prominent subdivisions in units de- 
scribed in “C” or exercising independent supervision over operations 
in the field or being responsible for all work on units or districts of 
considerable extent, such as supervisors in the Nationa! Service and 
aistrict foresters in various state organizations. 

(F) Duties similar to those described in Class “E” but requiring 
less experience, being more limited in extent and of somewhat less im- 
portance-—for example, certain lower grades of the positions enumer- 
ated under “E.” 

(G) Assistants to Class “E” and “F” or those doing responsible 
investigative work of an independent nature, but under immediate super-— 
vision such as assistant district foresters in the State organizations and 
assistant supervisors and examiners in the National Service. | 

(H) In charge of special work of minor importance, not requiring 
extended experience, and exercising independent judgment only to a 
limited extent, such as forest assistants and junior examiners in the 
National Service, silviculturists, nurserymen, and those doing miscel- 
laneous routine work in the various State services. 

(I) Performing simple and elementary work under immediate supet- 


vision, requiring special training, but not necessarily any experience— 
the beginners’ grade. 
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In scrutinizing Table I, it immediately becomes apparent that in the 
two lower grades the figures of all organizations are very much the 
same. In all other classes the schedule of salaries of the National Forest 
Service is highest with Pennsylvania second, except in Class A where 
Pennsylvania ranks first. In this connection it must be remembered 
that the Pennsylvania Secretary of Forests and Waters is not only the 
Chief Forester of the State but has numerous other functions besides. 
His Department, in addition to its forestry activities, also includes the 
Bureau of Water and Power Resources, the State Topographic and 
Geologic Survey, and the various State parks, while the Secretary him- 
self by virtue of his office is a member of numerous boards and com- 
missions not usually associated with forestry work. The head of the 
Department, however, is a technically trained forester, dealing princi- 
pally with forestry problems, and the salary was originally determined 
by statute at a time when the work of the Department was restricted to 
forestry matters. | 

The fact that salaries in the National Service and Pennsylvania Ser- 
vice are generally higher than in the various other States is the result 
of a number of contributing factors. As far as Class “A” is concerned, 
it would naturally be expected that the heads of these two organizations 
would receive higher salaries than those occupying. similar positions in 
other States, since in the National Government and in Pennsylvania 
considerably more importance has always been attached to forestry 
work and to forestry problems, and as a result far larger and more in- 
tensive organizations have been formed than is the case elsewhere, with 
correspondingly greater responsibility resting in the chief executive 
officers. With regard to the other positions in the United States Forest 
Service, and this is applicable to some extent to the Chief Forester, 
of greatest importance is the fact that the figures given for this organ- 
ization have been based upon the tentative schedules resulting from 
the reclassification of salaries now being effected throughout the en- 
tire National Government. Likewise, in Pennsylvania, after a thorough 
investigation by competent experts, a system contemplating the classifi- 
cation of all salaries paid by the Commonwealth was formulated and 
for certain units made effective October 1, 1924. In the Department of 
Forests and Waters this has resulted in raising salaries to a point more 
nearly on a par with those paid to members of other professions in 
governmental work having equal training and experience, doing similar 
work and occupying positions of the same relative importance and re- 
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sponsibility. A step in this direction had already been taken during 
the administration of Gifford Pinchot as Commissioner of Forestry. 
At the time of his entrance into that office in 1920, the salaries paid in 
what was then the Pennsylvania Department of Forestry were extremely 
low and entirely inadequate and had been so for a number of years. 
A thorough reorganization of the entire Department was effected, re- 
sulting in a decrease in the personnel with increased responsibility for 
those remaining. The forestry situation in the State was brought for- 
cibly to the attention of the people, and with increased public interest 
came a widespread demand for more money for forestry work followed 
by a response on the part of the legislature in the form of a substan- 
tial increase in appropriations. This made it possible to make certain 
increases in the salaries of the Department, thereby giving to all its 
members at least a decent living wage. Even with the increases so ob- 
tained, however, the salaries paid by this Department were still consider- 
ably lower than those paid to employes of other departments occupying 
comparable positions, and it was not until the standardization of salaries 
throughout the State Government was made effective that the salaries 
were placed upon a just and equitable basis. From comments which 
have been made it seems certain that in a number of other States the 
situation with regard to foresters’ salaries is similar to that which ex- 
isted in Pennsylvania four years ago, and that the discrepancy between 
the compensation paid to foresters as compared with that received by 
members of other professions’ employed in governmental service will 
continue until an organized effort is made to equalize salaries in all 
departments such as is now being accomplished in the Federal Gov- 
ernment and has already been made effective in Pennsylvania. 

In private work, the salaries in the larger organizations compare fa- 
yvorably with those in the National Service and in Pennsylvania, w while 
in the smaller organizations, the compensation is approximately the 
same as in the various other State departments. This difference is in 
the main due to the same basic causes that have been noted in referring 
to the variance existing in governmental salaries, and in the final analy- 
sis is expressive of the degree to which the importance of forestry 
itself is recognized and with it, the justice of the members of this pro- 
fession receiving compensation for their services equal to that ob- 
tained in other lines of work requiring similar technical education, ex- 
perience and natural ability. 


— Ts... 
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REVIEWS 


The Chemical Utilization of Wood in Washington. By H. K. Ben= 
son, T. G. Thompson, and G. S. Wilson. Bulletin 19, Engineering 
Experiment Station, University of Washington, Seattle. _Novembe 
1923. Pp. 160, tables 72, figures 22. 


Probably no one has been more interested in or more eager in recent 
years to utilize the wastes resulting from logging and milling than 
the lumberman. From every lumber producing region comes the de 
mand for information and advice as to what can be done with these 
wastes to rescue their intrinsic values from the refuse fire. However 
very little has as yet been done to put these wastes to a profitable use, 
and for a good reason—it has in only a few cases paid to do so. But 
the general conclusion regarding the chemical utilization of wood given 
in this bulletin makes the future of waste utilization in the West see 
hopeful, for, quoting directly, “many of the concerns engaged in the 
wood products industries have attempted the enterprises on too small 
a scale, the high overhead charges being more than the products could 
sell for. In many cases, too, the equipment employed was not of the 
conventional type but generally the design of some inventive enthusi 
ast. In recent years the export:trade has opened up many new mar 
kets for the products of this industry and numerous technical improve- 
ments have. lessened the cost of production. With an unmeasured 
supply of wood now unmerchantable, it is safe to predict that in the nea 
future, the wood products industry will’ become established in the Pa- 
cific Northwest.” 

This bulletin brings under one cover the results and reports of a 
number of studies made by the scientific departments of the University 
of Washington over a number of years and heretofore unpublished or 
otherwise not readily available. There are general paragraphs describ 
ing the steam and destructive methods of wood distillation; the methods 
of extracting tannin; pulp and paper products on the Pacific Coast, ané 
the manufacture of producer gas from hogged mill waste; but most of 
the bulletin is given up to a presentation and discussion of the results 
of the experiments and the possibility of using western wood wastes for 
turpentine, pine oils, alcohols, charcoal, gas, acetic acid, tannins, pulp 
and paper products, wood plastics, and other products. Seventy-two 
tables, summarizing and comparing the results, made an invaluable addi 
tion to the work, many of them giving the amounts of the various prod- 
ucts yielded by the waste wood under the experimental methods of treat: 
ment. | ea 3) 
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PERIODICAL LITERATURE 
SILVICULTURE, PROTECTION, AND EXTENSION 


; Originally the forests of Denmark con- 

Cultivation of sisted almost exclusively of hardwood spe- 

Larch in Denmark cies ; two coniferous species, Juniperus com- 

munis and Taxus baccata being indigenous 

in limited quantities. Conifers were first introduced early in the 17th 

century as ornamentals. Their value was quickly recognized and it was 

only a short while before they were used in forest planting. At pres- 

ent the area occupied by coniferous trees amounts one-half the total 
area of woodland. 

This report traces the history of the introduction and subsequent plant- 
ing of larch (Larix europaea) in Danish forests. The famous German 
forester, Georg V. Langen, is credited with introducing the tree into 
“Denmark. Doutbless there may have been individual specimens planted 

in Denmark before V. Langen began his work, but it was not until the 
middle of the 18th century that any forest plantings were made. The 
‘source of most of the seed used in the Danish forest plantings has 
been traced to the Mittelwald in the Tyrol region. 

_ The early plantations made rapid growth, foresters generally were 
‘much in favor of the tree. Their enthusiasm is reflected in the Royal 
“Forest Order of 1787 which provided for the planting of larch and 
“pine but did not mention spruce or fir which were destined to become 
‘important in planting work. In 1797 the Exchequer, who apparently 
‘controlled the forests at that time, ordered the gathering of 1,000 pounds 
‘of larch seed from the plantations. As early as 1800, rules. for thin- 
‘ning were being discussed for larch plantations. But the foresters of 
Denmark were doomed to disappointment. : 

- Beginning about 1830 the large pure plantations of larch began to 
‘show signs of failure. The rate of growth seemed to fall off and the 
‘stands were attacked by various fungi and insects. Among the most © 
important pests were Dasyscypha wilkomii and Nematus Ericson. All 
precautionary and remedial measures seemed fruitless. The popularity 
of the species waned until nearly all planting ceased. 

- During the World War there was a demand for larch to be used for 
‘masts and ship timbers.. This demand brought the value of the tree 
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back to normal. It became once again a tree of economic importer 
Foresters began to study the few remaining plantations of larch to 
determine, if possible, the cause of previous failures. There were avail- 
able three plantations over a hundred years of age. ' 

The conclusions based on a study of the Linghuse plantation are 
typical. This plantation dates back to the year 1776; the exact date of 
planting is not known. From the description we are led to assume that 
the larch in the plantation is merely a remnant of the original plan. 
tation. The larch was planted in mixture with beech which seems to. 
be a rather fortunate mixture of species. i 

The failure of the larch stands to thrive beginning about 1830 is ac- 
counted for by unfavorable climatic conditions. During the period of 
1828-45 there was a series of years with the mean temperature below 
the average normal for 109 years and with a precipitation above the. 
normal. The mean temperature for this period was below that a 
the region from which the larch seed was secured while the precipitation — 
was higher. This apparently created growing conditions unfavorable 
‘to larch but favorable to the spread of parasitic fungi. Apparently the 
stand was old enough so quite a number survived. 

Some of the growth figures are of interest not because of the large” 
yields but as an indication of what the species produced under ad- 
verse conditions. The largest larch found in the plantation was 33 inches 
in diameter and 113 feet high at 145 years. The following tabulation 
is taken from a sample acre in the plantation at 95 years of age: 


Beech Larch Total 
BNE, MEALS ls uc oR itsc i cae eee RR nee 95 95 
Number trees’ per’ acréscaac oe eeeerenion 134 21 155 
CIS LEGt» Sos so rots Oe em ene 66.9 82.3 


Wiolumewiciibie. £éetis.c. ocean wn oe 4,460 2,201 6,661 


The yield in cubic feet is, of course, small, but the number of trees 
would seem to indicate a density of stocking below normal. It is in- 
teresting to note that larch, with but one-sixth of the total number of 
trees, constitutes one-third of the total volume. 

An interesting side light is brought out by a statement concerning the 
tax record of 1806. From this record the authors secured a complete 
stand table by height and diameter classes. Apparently individual trees 
were taxed at that time. This but serves te bring out the intensive 
practice necessary in their forests. 

There is an interesting account of the probable origin of the Dunkeld 
variety of larch in Scotland. The supposition advanced by the author 
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is that thrifty seedlings were introduced instead of seed. These seed- 
lings were probably secured in the Churwald region near the source of 
the Rhine. The seedlings were probably natural reproduction in thrifty 
stands of well formed trees. 

The general conclusion arrived at concerning the planting of larch 
in Denmark is that it is entirely feasible. Great care should be used iv 
selecting the proper type of soil. It should never be planted in pure 
stands. Thinning should be made at an early age to keep the stand 
as vigorous as possible. The successful production of larch will present 
new problems which must be solved by the foresters. Larch has become 
economically important enough to warrant considerable thought. 

The entire discussion gives one an entirely new viewpoint on the use 
of exotic species. This study covering a period of a hundred and fifty 
years would seem to indicate that possibly we, have not given many 
of the exotic species planted in this country a fair trial. The work in 
Denmark and Scotland indicates that it may be possible to extend the 
range of trees through selection of hardy individuals. 

Looe LLANSEN: 

A. Oppermann—Dezt Forestlige Forsogsvaesen 1 Danmark Syvende Bind Haft: 
1-1923. \ 


MENSURATION, FINANCE, AND MANAGEMENT 


Discussion of the principles and use of the 
Modern newer hypsometers of various kinds with special 
Hypsometers emphasis on ease of application. The Faustman 
hypsometer has been abandoned to a great ex- 
tent in European practice. ~Other instruments, such as the Standard 
Forest Service hypsometer, the Forestier’s hypsometer, H. Prytz double 
hypsometer, and Segelcke’s hypsometer are coming into use. Develop- 
ment and use of Schmalkalder’s principle is traced through various 
stages to the Forest Service hypsometer, which, by practical tests re- 
sults in less error than Faustmann’s or Christen’s. The principle of 
Christen’s hypsometer is seen in the Forestier’s hypsometer, which seems 
even more accurate than the Forest Service instrument. Prytz’s idea 
is based on the assumption that the heights of trees are distributed ac- 
cording to the probability curve. The average height of the stand is 
sought. Christen’s principle is again elaborated. The trees fall se 
three groups. The boundary heights are set off on the hypsometer an 
when in use, note is made into which group the tree falls. Actual 
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heights are not taken. Segelcke’s hypsometer, following also Christen’s 

principle, is especially applicable for estimating merchantable contents 

of trees. : W. H. MEvVER. 
Find, J. R. Moderniserede Hgjdemaalere. 34 p., 12 fig., Copenhagen, 1922. 


MISCELLANEOUS 


A review of the past ten numbers of the Indian For- 
Indian ester shows that it contains a number of interesting 
Forester articles : 

“The Forests of Hesse-Darmstadt” (p. 368) de- 
scribes the computation of the yield and how “regeneration in small 
patches” is carried out. Apparently the beech is being replaced by co- 
niferous stands largely by artificial means. On account of the food 
shortage in Germany, it is interesting that the regeneration of the forest 
crop is combined with the cultivation of field crops. 

“A General Modification of Von Mantel’s Formula” (p. 393) develops 
an improved formula which is illustrated graphically and which is de- 
signed for cases where the wohle of the growing stock cannot be esti- 
mated. A further discussion of Von Mantel’s formula is given on pages 
497 and 527. 

Judging from “Forest Department and the Jae (p. 397) an attack 
has been made by the Inchcape Economy Committee to reorganize the 
forest service on the grounds that it is not on a business basis. The 
area now under management is classified under four heads: 


(1) Forest whose preservation is necessary for physical or climatic 
reasons. 

(2) Timber producing forests. 

(3) Fuel, timber, and grazing forests. 

(4) Pasture lands. 


From the figures cited on page 402, it appears that the average annual 
surplus has increased from about $450,000 in 1864-69 to over $5,000,- 
000 for the period of 1914-19. If the growing stock has been main= 
tained, this increase in revenue appears to be favorable, especially since 
the percentage of net to gross income has also increased from 36.4 to 
43.1 per cent. This certainly is very much superior to the financial re- 
sults obtained by the Forest Service, U. S, Department of Agricul- 
ture. A further defense of the department is given by Sir Willi 
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“Schlich on page 168 in the March, 1924, number and by Sir Eardley- 


Wilmot (p. 683). 

There is an interesting article entitled “Systems of Sales of Timber 
in the U. P. Forests” (p. 543), and the monopoly plus royalty system 
is criticised and a new royalty method of sales proposed. Lump sum 
sales are also discussed. 

“State Control of Private Forests’ (p. 583), summarizes the con- 
trol of private forests in France, Switzerland, England, Prussia, Aus- 


_tria-Hungary, and Spain. In India “in order to introduce sound man- 


agement on the principle of sustained yield, . . . acquired private 
forests on the system of lease. This system has worked admirably well 
without any friction, and it is impossible to think of a system of State 


control showing greater respect for the individual rights. In fact, a 


wiser step in relation to private forests in danger of déstruction cannot 
be placed'to the credit of any forest administration in the world.” This 


article is of wide interest, but unfortunately is rather fragmentary. 


Sir William Schlich’s article on the regulated selection forest (p. 617) 


is quoted in full from the Empire Forest Journal of April, 1923. 


It is known that the Indian Forest Service is trying to adapt Ameri- 


ean steam logging methods to Indian conditions. An interesting experi- - 


ment at Sukna in Bengal (p. 633, 1923; and p. 1, 1924), gives the relative 


results of the hand labor method of exploitation as contrasted with 


modern machine methods. It will be interesting to see whether the 


management disadvantages of the American method of large scale log- 


- 


ging can be provided for in Indian working plans. Judging by the 
Sukna experiment, the clear cut areas are to be of comparatively small 


extent and distributed according to the needs of silviculture and regu- 


- Jation. 


In addition to these articles enumerated there are interesting reviews 


of forest administration reports as follows: Page 558, Bengal Forest 


Administration Report for the Year 1921-22. Page 608, Progress Re- 


port on the Forest Administration in the Punjab for the Year 1921-22. 
Page 665, Burma Forest Administration Report 1921,22. In these re- 


fire protection, improvements, utilization, etc. 


views there is a discussion of personnel, areas, working plans, research, 


eet Be 
The Indian Forester, June 1923 to March 1924, inclusive. Pp. 281-690, pp. 1-173. 
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LIST FOR MAY, 1924 


(Books and periodical articles indexed in library of U. S. Forest Service.) 


Forestry as a Whole 


Proceedings and reports of associations, forest officers, etc. 


British Empire forestry conference, 1923. Summary report and resolutions. 27 
p. Ottawa, 1923. 


Cornell university—The Cornell foresters. Cornell forester, vol. 4. 49 p. illus. 
Ithaca, ‘N. Y., 1924. 


India—Central provinces—Forest dept. Report on forest administration for the 
year 1921-22. pts. 1-2. Nagpur, 1923. ; 


India—Punjab—Forest dept. Progress report on forest administration for the 
year 1922-23. maps, diagrs. 229 p. Lahore, 1923. 


New York state college of forestry—Forestry club. The empire forester, vol. 
10, no.-1, 117 p. illus. Syracuse, N. Y., 1924. 


Nigeria—Forests office. Annual report on forest administration for the year 
1922. 24 p. Lagos, 1923. 


Royal Scottish arboricultural society. ‘Transactions, vol. 38, pt. 1. 94 p. Edin- 
burgh, 1924. 


Tasmania—Forestry dept. Report for the year ended 30th June, 1923. 16 p. pl. 
Hobart, 1923. 


Forest Education 


Chapman, H. H. The rdle of Yale in forestry. 33 p. New Haven, Conn., 1924. 


University of California—College of agriculture—Division of forestry. An- 
_ nouncement, Mar. 1924. 48 p. illus. Berkeley, Cal., 1924. 


Forest Botany 


book co., 1924, 


Gardner, C. A. Botanical notes, Kimberley division of Western Australia. 105 
DP. i. map. Perth, 1923. (Western Australia—Forests dept. Bulletin no. 


Berry, J. B. Northern woodlot trees. 214 p. illus. pl. Yonkers, N: Y., World 


Picharn, Phya Vanpruk, comp. List of common trees, shrubs, etc., in Siam, 278 
p. Bangkok, Siam, Printed at the Bangkok times press, 1923. 


Wood physiology and structure 


Auchter, E. C. Is there normally a cross transfer of foods, water and mineral 


nutrients in woody plants ? 60 p. tables. College Park, Md., 1923. (Mary- 
land—Agricultural experiment station. Bulletin 257.) 


Welch, M. B. Notes on the structure of wood. 11 
(New South Wales—Technological museum, “t 
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illus. Sydney, 1924. 


Bulletin no. 9.) 4 
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Silvical Studies of Species 


Tarbox, E. E. and Reed, P. M. Quality and growth of white pine as influenced 
by density, site, and associated species. 30 p. pl., diagrs. Petersham, Mass., 
1924, (Harvard forest. Bulletin no. 7.) 


Silviculture 


Planting and nursery practice 

Toumey, J. W. and Li, T. T. Nursery investigations with special reference to 
damping-off. 36 p. New Haven, Conn., 1924. (Yale forest school. Bulle- 
tin no. 10.) 

Virginia—State forester. Trees for reforestation in Virginia for distribution 
from the state nursery. 7 p. Charlottesville, 1923. (Virginia forestry pub- 
lication no. 28.) 

Forest Protection 

Insects : 

Roughley, T. C. and Welch, M. B. Wood borers damaging timber in Australia. 

27 p. illus. Sydney, 1923. (New South Wales—Technological museum. 
Bulletin no. 8.) 

Yothers, W. W. and Mason, A. C. The camphor thrips. 30 p. illus., pl. Wash., 
D. C., 1923. (U. S.—Dept. of agriculture. Dept. bulletin no. 1225.) 


Forest Administration 


Connecticut—State park and forest commission. Guide to Connecticut state parks 
and forests. 56 p. illus, maps. Hartford, 1924. 

Heikinheimo, O. and Saari, E. Forestry in Finland. 42 p. pl., maps, diagrs. 
Helsinki, Govt. printing-office, 1922. 

U. S—Dept. of agriculture—Forest service. Forest service directory, Apr. 1924. 
Axepee Wash, 1: C.,. 1924. 


Forest Utilization 

Lumber industry 

Howd, C. R. Industrial relations in the west coast lumber industry. 120 p. 
Wash., D. C., 1924.. (U. S—Dept. of labor—Bureau of labor statistics. Bul- 
letin 349.) 

Le Bouteiller, M. Exploitations forestiéres et scieries. 308 p. illus. Paris, 
Dunod, éditeur, 1923. 

National lumber manufacturers’ association. Report of the 22d annual meeting, 
Chicago, Ill., Apr. 17 and 18, 1924. 75 p. Wash., D. C., 1924. 


Wood-using industries 

Benson, H. K. and others. The chemical utilization of wood in Washington. 160 
p. illus. Seattle, Wash., 1923. (University of Washington—Engineering 
experiment station. Bulletin no. 19.) 

Helphenstine, R. K., Jr. Wood-using industries of North Carolina. 105 p. pl. 
Raleigh, N. C., 1923. (North Carolina—Geological and economic survey. 
Bulletin no. 30.) 


: Wood Technology 
Newlin, J. A. and Trayer, G. W. The influence of the form of a wooden beam 
on its stiffness and strength: 1. Deflection of beams with special reference 


to shear deformations. 19 p. illus., diagrs. Wash. D. C., 1924. (U. S— 
National advisory committee for aeronautics. Report no. 180.) 
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Welch, M.°B. Notes on strength of timbers, with list of transverse tests on 
specimens in the Technological museum. 12 p. Sydney, 1923. (New South 
Wales—Technological museum. Bulletin no, 6.) 

Western Australia—Forests dept. The hardwoods of Western Australia. 15 p. 
illus, map. Perth, 1923. 


Wood Preservation 


American wood preservers’ association. Proceedings of the 19th annual meeting. 
583 p. illus., diagrs. Chicago, Ill., 1923. 
s 
Auxiliary Subjects 
Natural resources : ; 
Canada—Dept. of the interior—Natural resources intelligence service. Canada: 
natural resources and commerce. 221 p. illus., maps. Ottawa, 1923. 
Louisiana—Dept. of conservation. Sixth biennial report, Jan. 1, 1922 to Dee. 
31, 1923. 105 p. illus. New Orleans, 1924. 


Nature study 

Bowen, Mrs. Ezra. The story of the oak tree. 127 p. illus. Easton, Pa., Chem- 
ical publishing co., 1924. 

Erosion ; 

Duley, F. L. and Miller, M. F. Erosion and surface run-off under different con- 
ditions. 50 p. illus. diagrs. Columbia, Mo., 1923. (Missouri—Agricul- 
tural experiment station. Research bulletin 63.) 


Periodical Articles 
Miscellaneous periodicals 


American journal of botany, Feb. 1924——Studies in wood decay, no. 4, by H. 
Schmitz, p. 108-21. 


Annals of the American academy, Mar. 1924.—Canada’s policy respecting pulp- 
wood, by A. Shortt, p. 231-2. ‘ 


Botanical gazette, May 1924——Origin of prairies in Illinois, by J. Woodard, p. 
241-59; Embryogeny of Abies, by A. H. Hutchinson, p. 280-89. 
Breeder’s gazette, May 8, 1924.—Grazing regulations, by W. C. Barnes, p. 579. 


Breeder's gazette, May 15, 1924—Apple blossom time in Virginia, by W. C. 
Barnes, p. 607. 


Bulletin of the American game protective association, Apr. 1924.—A federal game 
census, by W. C. Barnes, p. 4-5. ; 


Chemical and metallurgical engineering, May 12, 1924—Making artificial silk by 
the cuprammonium process, by L. S$. Fryer, p. 743-8. >. 


Chemical and metallurgical engineering, May 26, 1924.—Soda pulp production, by 
H. J. Payne, p. 817-22. 
Engineering news-record, May 22, 1924.—New tie-treating plant on the Oregon- 
Washington R. R., p. 894-6. 
Fur trade review, May 1924.—Forest fires menace the fur trade, p. 80-1, 100. 
Garden magazine, May 1924.—A new tree garden for the middle west, memorial 
to J. Sterling Morton, by A. G. Eldredge, p. 219-20. 
Garnerers’ chronicle, May 10,- 1924.—Trees and shrub i , 
; , 1924. hrubs for parks and drives, 
H. Arnold, p. 270. ss 
Journal of insurance research, Feb. 1924.—Forest fire prevention in Massacht - 


setts, by H. O. Cook, p. 19-20; Insurance on standing timber 
, made ; and youn 
growth, by A. F. Hawes, p. 25-8. : "a 
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Journal of the New York botanical garden, Mar. 1924—The land where spring 
meets autumn, by J. K. Small, p. 53-96. 

Michigan alumnus, May 15, 1924—Research problems in forestry in lake region, 
by R. Zon, p. 916-19. 
National wool grower, May 1924.—An 800-mile range reseeding plan, by A. W. 
Sampson, p. 19-21; The new national forest grazing regulations, p. 29-30. 
Nature magazine, Mar. 1924——Sugartime in the maple lot, by R. W. Westwood, 
p. 161-3, 180-1; Trees and how to plant them, by C. L. Pack, 164-5, 179-80. 
Outdoor America, May 1924—-The McNary-Clarke bill: analysis of S. 1182— 
H. R. 4830, p. 33-5; Forest fires, automobiles, good roads, by Z. Grey, p 
48-50; Superior national forest news, by P. B. Riis, p. 72-4. 

Popular mechanics, May 1924—Logs are loaded .on trucks with motor winch, 
p. 737; Treasure in buried timber is found in swamp in New Zealand, p. 722. 

Popular mechanics, June 1924—Forest-fire warning given by measuring mois- 
ture, p. 831; One-man stump puller helps in clearing land,:p. 885. 

Queensland agricultural journal, Apr. 1924-—Queensland trees, no. 29: the sour 
cherry, Eugenia corynantha, by C. T. White and W. D. Francis, p. 281-3. 

Review of reviews, Apr. 1924——Saving the white pine, by S. B. Detwiler, p. 
411-14; Dying trees in Yosemite park, by J. C. Gilbert, p. 415-16. 

Saturday evening post, May 17, 1924—Ships, oil and the ten commandments, by 
G. Pinchot, p. 6-7, 185-6. 

Scientific American, May 1924—Does paint preserve wood, by H. D. Tiemann, 
p. 314-15; Determining-the fire hazards in a forest, p. 329. 

Scientific monthly, Jan. 1924.—Plant life of British India, by IL. A. Kenoyer, p. 
58-65. 

Soil science, Mar. 1924——The effect of different kinds of wood and of wood pulp 
cellulose on plant growth, by J. A. Viljoen and E. B. Fred, p. 199-208. 

Survey, Mar. 1, 1924——Forest and stream, by G. D. Pratt, p. 620-4. 

Tech engineering news, Apr. 1924—-Mutual interests of foresters and engineers, 
by J. Kittredge, Jr., p. 12-13, 28. 


U. S.—Dept. of agriculture. Official record, Apr. 23, 1924—-Department combats 
blister rust, p. 6. 


-Trade journals and commerce reports 


American lumberman, Apr. 26, 1924.—American lumber standards adopted at na- 
tional conference of lumber producers, distributers. and consumers, p. 44-7; 
Studies of softwood cell structure, p. 69. 

American lumberman, May 3, 1924.—Circumventing delayed germination in the 
nursery, by W. G. Wahienberg, p. 47; Development of market for woodlot 
products will aid forestry, by H. Maxwell, p. 48-49; Tells about England’s 
sunken forest, by H. K. Crofoot, p. 57. 


American lumberman, May 10, 1924—Summary of. study of high lead logging in 
California pine, by S. Berry, p. 50-50A. 

American lumberman, May 24, 1924.—Problems of dimension stock manufacture, 
by S. L. Calfee, p. 49. 

Four LI, bulletin, May 1924—Portable pumping units, by S. Buck, p. 9, 56-7, 60; 
Matches and green trees, by A. O. Waha, p. 11. 

Hardwood record, May 25, 1924.—National hardwood lumber committee recom- 
mends revision of grading rules, p. 17, 20, 22. 

Lumber and veneer consumer, Apr. 30, 1924.—Henry Ford’s fitch “discovery” not 
original, by F. R. Buck, p. 20. 
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Lumber world review, May 10, 1924.—The taxation of forests, by C. M. Stevens, 


coe 


p. 23-4; Saxophone reeds as an auxiliary forest product, p. 25; Wood utili- — 


zation, by T. R. Truax, p. 37-8. 
Mississippi valley lumberman, May 9, 1924.—Treating posts and poles wtih creo- 
sote to prevent decay, p. 25-6. ; 
Paper, Apr. 17, 1924.—Papermaking possibilities in the south, by A. Cary, p. 20-3; 
Papermaking opportunities in the south, by C. A. McKeand, p. 38. 


i 


Paper industry, Apr. 1924—Wood preparing equipment, by H. E. Weston, p. 79-84. — 


Paper mill, Apr. 12, 1924——Commercial reforestation, by S. N. Spring, p. 72b-f; 
The Northeastern forest experiment station, by S. T. Dana, p. 78. 

Paper mill, Apr. 19, 1924——Pulp weod supplies, by H. B. Shepard, p. 34. 

Paper mill, May 3, 1924.—By-products in kraft pulp manufacture, by J. D. Rue 
and S. D. Wells, p. 39-40. 


Paper trade journal, Apr. 17, 1924.—Utilization of pulpwood bark for fuel, by — 


J. D. Rue and E. P. Gleason, p. 40-50. 


Pulp and paper magazine, Apr. 10, 1924.—Chemical changes of groundwood during 
decay, by M. W. Bray and T. M. Andrews, p. 399-400; Injury to fire killed 
lumber in New Brunswick by the softwood borer, by J. D. Tothill, p. 409. 

Pulp and paper magazine, Apr. 24, 1924—-Summary report of the deterioration 
of budworm killed timber, by M. B. Dunn and R. D. Jago, p. 440-2; Human 
element in forest conservation, by R. W. Edmonds, p. 442-3; The fire hazard 
in Quebec, by A. H. Graham, p. 444-5; Cottonwood and silver maple for 
pulpwood, by K. A. Swenning, p. 446-7. : 

Pulp and paper magazine, May 1, 1924.—The extent to which silviculture is prac- 
ticable under present conditions, by R. S. Hosmer, p. 472, 482. 

Southern lumberman, Apr. 26, 1924.—Mississippi forestry law designed to relieve 
growing timber of tax burden, p. 43-4. 

Southern lumberman, May 3, 1924——Oldest planted pine forest in the south, by 
W. R. Mattoon, p. 46; Forest conservation, by R. S. Maddox, p. 52. 

Southern lumberman, May 10, 1924—Appalachian logging congress holds success- 
ful and instructive meeting, p. 43-50; A national reforestation policy, by W. 
Compton, p. 45-6; What is merchantable timber, by S. F. Horn, p. 50. 

Southern lumberman, May 17, 1924.—Rotten wood, by R. H. Colley, p. 48-9. 


Southern lumberman, May 24, 1924-——The scientific background of the forest 
policy of the United States, by W. B. Greeley, p. 45; Proposes important 
changes in Louisiana forestry law, by H. E. Hardtner, p. 50. 


Southern lumberman, May 31, 1924.—The fixture industry and our timber supply, 
by D. G. White, p. 39-41; Bavarian forestry, by R. D. Murphy, p. 42; Land 


of lumber: forests form base of national wealth of new European state of 


Finland, p. 44-6, 
Timber trades journal, Apr. 19, 1924.—The buildin 
wocd-working machinery exhibits, p. 1178-82. 
Timber trades journal, Apr. 26, 1924—Russian timber, p. 1249. 


g trades exhibition: timber and 


Timber trades journal, May 3, 1924.—Home-grown timber and forestry, p. 1321-3; 


The twisting and warping of plywood, p. 1355-7. 
Timberman, May 1924.—Forestr 


J. F. Preston, p. 49-50, 156-60; The transportation of logs by water, by 


C. V. Zaayer, p. 51-3; Pine butterfly epidemic in northern Idaho, by J. 
Evenden, p. 54; Lumbering in north Manchuria, p. 58-9, 170-2; The Welsh 
timber demand, by G. P. Blackhall, p. 60-2; Putting fire weather to work, 
by J. V. Hofmann, p. 65-6; Lumber and timber information, by National lum- 


y practice and possibilities in north Idaho, by 


CURRENT LITERATURE 569 


ber manufacturers’ asscciation, p. 68-80; Reforestation: a vital issue in 
Washington, by G. S. Long, p. 125-8; Relation of quality of lumber pro- 
duced to percentage of stand cut, by J. H. Price, p. 148-9; Control of forest 
fires in Western Australia, by S. L. Kendall, p. 184; Creosoting specifica- 
tions for Louglas fir, p. 186-90; Another woman forest officer, Mary Suther- 
land, p. 190; Co-operation with lumbermen, by P. G. Redington, p. 194-8. 


U. S. commerce report, May 5, 1924.—Parquetry flooring of southern yellow pine, 
by A. H. Oxholm, p. 287-8; State forests in the Prussian budget for 1924, 
by F. .W. Aliport, p. 288; Timber resources of New Brunswick, by H. S. 
Culver, p. 288; Finland’s paper and pulp industries in 1923, by L. A. Davis, 
-p. 306-8. 


U. S. commerce report, May 19, 1924—Lumber exports and imports during 
March, by A. E. Boodle, p. 445-6; United Kingdom lumber market for first 
quarter of 1924, by M. M. Mitchell, p. 446. 


U. S$. commerce report, May 26, 1924——Exports of pulp and paper from Canada, 
by A. Halstead, p. 521-2; Polish timber exports, by FE. Baldwin, p. 533-4. 


Veneers, May 1924.—Modern plywood prceduct of science, by R. M. Longue, p. 
36-7. 


West coast lumberman, May 1, 1924.—Sand-blasting on fir, p. 37; The science of 
lumber grading, by L. A. Nelson, p. 46-7, 65, 76-7; Red cedar possibilities in 
industrial uses, by L. P. Keith, p. 50, 224; Forest resources of British Co- 
lumbia, by P. F. Lyford, p. 52, 56; Handling Uncle’s forest properties, by 
J. D. Guthrie, p. 61, 64; Depletion of Douglas fir in British Columbia, by 
R. W. Hibberson, p. 88, 90; The solution of lumber handling equipment, by 
R. N. Allen, p. 89, 92; Lumber shipped by water from northwest in past 
thirty years, p. 106, 108-9; Paper: making on the Pacific coast, by W. H. 
Gibbons, p. 113, 116, 121-3, 127; Land exchange within the national forest, by 
C. J. Buck, -p. 126-7; Forest management in the northwest, by F. E. Ames, 
p. 128; Wasteful methods of the circular over the band mill in large Pacific 
coast timber, p. 140-3. 


' West coast lumberman, May 15, 1924——New device used in forest fire preven- 


tion work, p. 24-24A. 


Wood preserving news, May 1924.—National. research council reports enormous 
damage to marine structures by borers, p. 66-71; Specifications for the pre- 
servative treatment of posts by pressure processes, American wood pre- 
servers’ association, p. 74-6; Universal treatment of timber will save money, 
by H. S. Sackett, p. 78-80. / 

Wocod turning, May 1924.—Insurance on standing timber and young growth, by 
A. F. Hawes, p. 19-20. 


Forest journals 


Allgemeine forst- und jagdzeitung, Feb. 1924—Zur feier der einftthrung der 
neuen hochschulverfassung an der seitherigen forstakademie Mtinden am 3. 
Mai 1923, p. 49-64; Eschenrindenrosen, by H. von Gehr, p. 64-8; Ueber die 
wirkung frtthzeitiger starker durchforstungen an fichtenbestanden, by A. 
Schwappach, p. 79-84; Anton Richard Beck, p. 86-8. 


Allgemeine forst- und jagdzeitung, Mar. 1924.—Anbau oder abbau von 


fiinfnadeligen kiefern in Deutschland, by C. von Tubeuf, p. 89-100; Ueber 
bestandeserziehung und wirtschaftsregeln,.by Kohler, p. 100-6; Die erntemes- 
sung als grundlage des forstlichen nachhaltbetriebs, by Eberbach, p. 107-16; 
Zuwachsbetrachtungen, by P. Sieber, p. 117-20; Bodenreinertrag und wald- 
reinertrag, by C. Wagner, p. 120-8; Zur bodenreinertragslehre, by H. Weber, 
p. 128-32, 
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American forests and forest life, May 1924——Wanted—a department of con- 
servation, by H. A. Reynolds, p. 258-60, 308, 314; Game in the southern 
Appalachians, by V. Rhoades, p. 261-3; The water woods of York, by J. S. 
Illick, p. 264-6; The Arizona cypress and weeping juniper, by G. B. Sud- 
worth, p. 273-4, 317; The leper’s tree, by C. S. Judd, p. 275-7; The devil’s 
flower garden, by G. M. Hunt, p. 278-80; Laying the specter of unconstitu- 
tionality, by E. A. Sherman, p. 281, 306; The elk poachers of Sheep moun- 
tain, by L. D. Coughlin, p. 282-5; Scouts stage forest protection pageant, p. 
285; A monument to the memory of the argonauts, by T. M. Knappen, p. 
286-7, 306; A forest without benefit of clergy, by A. K. Chenoweth, p. 288-90, 
317; Bears in camp, by C. E. Bradner, p. 291-3, 305; The tree that honors 
motherhood : white birch, p. 295; A chance for reforestation, by F. W. Haasis, 
p. 298-300, 306; Trees as oil producers, by L. E. Wise, p. 301-4; A naturally 
grafted white pine, by E. A. Ziegler, p. 314; Timber used in mining, p. 318. 


American forests and forest life, June 1924—The game situation in Alaska, b 
H McCracken, p. 323-8, 362; Out of doors, by Theodore Roosevelt, p. 329; 
Men of the trees: wherein is told the remarkable story of the forest scouts 
of Kenya, by R. St. B. Baker, p. 330-3; The Brittan gift to the Shasta na- 
tional forest, by M. Hamilton, p. 333; A new hickory from Florida, by G. B. 
Sudworth, p. 334-5; Broadwater’s discovery, by J. A: Cope, p. 336, 381-2; 
A playground as God made it, by E. Godwin, p. 337-41, 346; How Bartlett 
kept the home fires burning, by C. E. Beals, Jr., p. 342-4; Paper mulch: 
“putting one over” on the weeds in the Hawaiian pineapple fields, by C. S. 
Judd, p. 345-6; Black walnut: where and how to plant it, by W. R. Mattoon, 
p. 347-8, 362; The forest policy of New York, by R. S. Hosmer, p. 349-50; 
The lure of the land above the trees, by A. H. Carhart, p. 352-7, 382; Ber- 
muda wedding trees, by C. A. King, p. 363, 384; The fight for Bright Angel 
trail, by O. M. Butler, p. 364-8, 374-6; Storm gods of the Holy Cross, by 
L. C. Shoemaker, p. 369, 383; Alcohol via the wood route, by L. E. Wise, 
p. 370-2. 

Australian forestry journal, Mar. 15, 1924.—Woodman, spare that tree: a forestry 
revival, by W. Snowden, p. 61-4; Wood-block paving, by S. A. Clarke, p.° 
72-3, 76. ° 

Bulletin de la Société centrale forestiére de Belgique, Apr. 1924—Usines a zinc: 
dégats a la végétation, by E. Rosseels, p. 202-14. Se 

Hawaiian forester and agriculturist, Mar. 1924——New trees on the Hilo coast, by — 
L. W. Bryan, p. 4-5; Tree planting plan for the Pearl City fruit company, 
Waiawa, Oahu, by C. J. Kraebel, p. 6-10. TaN 

Illustrated Canadian forest and outdoors, May 1924.—What trees to plant and 
how, by B. R. Morton, p. 295-6; The ranger vs. the flame thrower, by A. 
Graham, p. 297; The woodlot on the farm, by A. H. Richardson, p. 299-300; 
Lumbering and forestry, by A. V. Gilbert, p: 309; Our feathered forest pro- 
tectors, by P. Foran, p. 323-4; Aerial surveys in Canada, by A. M. Narraway, 
p. 829-31; German forestry’s mistake, by O. M. Porter, p. 333. 

Indian forester, Apr. 1924—Impressions of the Empire forestry conference in ~ 
Canada, p. 175-9; Note on taungya plantations in the Chittagong hill tracts 
division, Bengal, by M. C. Chowdhuri, p. 180-5; Notes on some quick growing 
species, by A. K. Adhikari, p. 186-8; Moribund forests in the United Provinces, 
by W. A. Bailey, p. 188-91; The lac industry in India: need for cultivation 
and improved collection, by C. M. Harlow and others, p. 216-23. 


Journal forestier suisse, May 1924.—De la formation professionelle des bacherons, 
by H. Biolley, p. 81-6. 


Journal of forestry, Mar. 1924.—Forest colonization in Sweden, by H. I. Baldwin, 


p. 241-57; Efficiency tests applicable to American forestry, by B. P. Kirkland, 
p. 258-65; Some suggestions for proposed changes in the methods of collecting 
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forest fire statistics, by P. W. Stickel, p. 266-74; Early development of white 
and red pine plantations, by R. C. Hawley, p. 275-81; Ts taper based on form 
quotient independent of species and size, by C. E. Behre, p. 282-90; Practicable 
forestry steps in the Douglas fir region, by T. T. Munger, p. 291-7; Studying 

- tree growth with an increment borer, by H. A. Bauer, p. 298-301; Comparative 
basal areas, by P. W. Stickel and R. C. Hawley, p. 302-5; Use of statistical 
methods in forest research, by J. Kittredge, Jr., 306-14; Bjurfore Kronopark, 
Sweden, by J. H. Allison, p. 315-17. 

Journal of the Arnold arboretum, Apr. 1924—Some new and noteworthy ligneous 
plants of eastern Asia, by T. Nakai, p. 72-83; The rhododendrons of Hupeh, 
by E. H. Wilson, p. 84-107; The ligneous flora of Rich mountain, Arkansas 
_and Oklahoma, by E. J. Palmer, p. 108-34. 

Schweizerische zeitschrift ftir forstwesen, Apr. 1924.—Professor Theodor Felber, 
p. 101-6; Die forstschule zu Laufenburg im Fricktal, p. 106-17; Vom feuer 
im walde und seinen folgen, by H. Eiselin, p. 117-21; Die baumfall- und 
quersage “Dubler,” by P. Helbling, p. 125-7. 

Schweizerische zeitschrift fiir forstwesen, May 1924—Ueber waldfeldbau, kiinst- 
liche und nattirliche bestandesgriindung, by P. Flury, p. 133-41; Einiges 
uber den schlittwegbau im walde, by A. Henne, p. 141-7; Aufforstungsversuch 
in einer frostniederung, by A. Pillichody, p. 147-8. 

Société forestiére de Franche-Comté. Bulletin trimestriel, Mar. 1924.—Le charbon 
de bois, by Lafosse, p. 192-9; Traitement du chéne, by A. Schaeffer, p. 199-202; 
Extrait d’une notice sur les foréts de Suéde, by S. Petrini, p. 203-6. 

Tharander forstliches jahrbuch, 1924—Die kiinftige leistungsfahigkeit der 
deutschen forstwirtschaft vom standpunkt der biologie betrachtet, by Mutinch, 
p. 1-27; Grundsatzliche betrachtungen tiber die waldbauliche behandlung der 
erzgebirgischen laubholzwaldungen, by Graser, p. 28-48; Ueber die immunitat 
von fichten gegen nonnenfrass und ihre ursache, by H. Prell, p. 58-71; Die 
waldarbeiterverhaltnisse in den staatsforsten Sachsens im 19. und 20. jahr- 
hundert, by Weisser, p. 72-7; Der wald Georgiens, sein zustand und ersch- 
liessbarkeit fiir den weltholzhandel, by N. Pirzchalaischwili, p. 78-83. 


NOTES 


THE Eprtor’s DILEMMA 


The Journat is faced for the first time in its existence with a peculiar 
problem. As the May issue goes to the printer, there are left on the 
Editor’s hands over twenty-five original contributed articles which could 
not be accommodated in the JourNaL during the year. During the four- 
month interval, June to September, a number of additional contributions 
will come in, and the gap between what the JouRNAL can print and what 
is being contributed is bound to grow. 

What. shall we do? In the past, the task of the Editor was com- 
paratively simple. He looked upon the professional organ of the So- 
ciety as a reflection of the growth of its workers. He felt that it was 
not within his prerogatives to sit as a judge and decide what should 
go in and what should not, so long as the contributions came up to a 
certain standard of presentation and were motivated only by a desire 
of helping the progress of our forest knowledge. Moreover, if the 
Editor had become too critical, the intellectual output would not have 
been enough to have kept a technical forestry periodical alive. 

The situation is now materially changed. The profession is growing 
and has learned to articulate technically and literally, and the output 
is beyond the capacity of the JouRNAL to absorb. 

There are two possible solutions to this situation. One is to make 
the JouRNAL a monthly publication. This would provide four more is- 
sues for the publication of the surplus material. It would also mean, 
however, an increase of one-third in the cost of the publication. The 
second is to revise the standard of the contributions to the JourNat. 
If we did so, what should be the basis for such a revision, and how could 
these higher requirements be so formulated that all contributors would 
recognize and live up to them? 

The Editor does not want to set up standards entirely of his own. The 
JournaL or Forestry is the organ of all the members of the Society. 
It is only proper that they should have a voice in the revision upward of 
our technical and literary standards. Incidentally, it will save the Edi- 
tor from a great deal of grief if he does not have to do it on his own 
accord. If the readers of the Journar are sufficiently interested in the 
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~ growth of their magazine, and especially in its improvement, would 
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they not be willing to go to the trouble of discussing this matter in the 
pages of the JouRNAL? 

The JouRNAL must either become a monthly publication or it must 
set up a higher standard for contributions, which would reduce the 
number of papers that may be printed in it. Role 


POLYEMBRYONISM IN SUGAR PINE 


The writer discovered, while experimenting with the germination of 
sugar pine seed, that twelve out of as many hundred seeds developed 
two young seedlings each. The seeds were previously placed in moist 


‘sand and the germination test carried on for a period of 140 days. The 


line drawing presented is an exact reproduction of two of the better 
specimens as photographed on the day of observation. These twelve 
interesting specimens represent seed collected from Lassen, Placer, Tuo- 
lumne, and Tulare Counties in California, in the Sierra range of this 
species. 


Fic. 1. PoryeMBryoNIsM oF Sucar Prye. (Natural size). 
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Polyembryony is known to be rather common among the gymno- 
spermous plants but it is rare that more than one seedling develops from 
the several embryos of a single seed. Gray? states that two or three 
embryos of equal size may quite commonly be produced in Coniferae. 
Coulter and Chamberlain ? state that four separate embryos usually begin 
development but that * this is of little significance as but one embryo as 
a rule is able to mature. Dr. R. M. Holman of this university (Uni- 
versity of California) has in his possession microscopic slide cross-sec- 
tions of pine seeds that show several small embryos grouped about the 
radicle end of a single, large, central embryo. These smaller embryos 
had the appearance of being crushed by the growth of the dominant one. 
The polyembryony discovered in this experiment is therefore of par- 
ticulary interest because two perfect seedlings developed and gave evi- 
dence of continuing their growth. It is a question, of course, whether 
or not the two seeds shown in the figure would have produced four nor- 
mal trees. ALLEN W. JACOBS. 


1Gray, Asa. Bot. Text-book. 6th ed. Part 1, p. 9. 
2 Couiter and Chamberlain. Morpholegy of Gymnosperms. ‘Text-book, p. 275. 
3 Coulter, Barnes, and Cowles. Bot. Text-bcok, 2:820. 


CIRCUMVENTING DELAYED GERMINATION IN THE NURSERY 


One of the problems in producing western white pine stock economi- 
cally at Savenac Nursery deals with delayed germination. This species, 
like other five-needle pines, has a strong tendency not to germinate all 
of its viable seed during the first season. With spring sowing the 
delayed, or second season, germination averages about 50 per cent, and 
is some times as high as 91 per cent, of the total number germinating. 
If 2-year-old seedlings are being grown for field planting, this delayed 
germination results in an unevenaged stand of 1-0 and 2-0 stock and 
necessitates culling the stock heavily, or else retaining it a year longer 
in the seed bed. Either practice is expensive and undesirable. Another 
disadvantage of spring sowing is that germination extends well into the 
growing season. This results in a large number of young and tender 
seedlings unable to survive, without protection, the hot days of July 
and August. Unless shade is provided, they die in large numbers from 
sun scorch and drought. Then in the fall these weak plants must be 
mulched to prevent frost injury, and this operation adds a further item 
of expense. 
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After experimental sowings dt various dates in the spring failed to 
“solve the problem, intensive experiments in fall sowing were initiated. 
These experiments extended over a period of six years. During this 
‘time over 100 samples of counted seed, or a total of 77,000 seeds, were 
“sown and followed by periodic examinations through two years in the 
seed beds, and in some cases for several years after they were planted 
in the field. The final results showed that prompt and complete germina- 
‘tion was secured the spring following fall sowing. In one case fall-sown 
“plots had effected 83 per cent of their total germination before the end 
of May, while less than 14 per cent of the germination of spring-sown 
plots had been effected at that time. In another case germination from 
‘fall-sown plots was complete about 15 days before that of spring-sown 
plots had started. It was indicated that the first half of September, and 
possibly ‘the last few days of August, was the optimum time to sow. 
-Early sowing resulted in premature fall germinations which were lost 
over winter, and later sowing resulted in a marked decrease in total 
germination. 

In fall sowing, therefore, prompt germination is secured, resulting 
in an even-aged stand and a lack of weaklings, due to late germination. 
Shading and mulching operations are unnecessary. Formerly, handling 
the shade frames was a considerable item, because they had to be re- 
moved and replaced several times a season for weeding operations. 
From the standpoint of shade frames and mulch alone, the saving of cost 
effected has amounted to nearly $250 a year at the Savenac Nursery. 
This, together with the saving of one year in seed bed space and the 
saving of plants which would ordinarily become culls, is a matter of 
considerable importance in the operation of Savenac Nursery with its 
“annual output of 3 million plants and its growing stock of 10 million 
_ plants. W. C. WAHLENBERG. 


GrowTH RATE ON SECOND GROWTH Harpwoop LANDS 


TAS. 2 


In order to study the rate of growth and yield of second-growth 
hardwoods, the Forestry Department of the Michigan Agricultural 
College has measured the volume on different areas of second growth 
. of various ages and constructed a preliminary yield table on the basis of 
the results obtained. The plots chosen represent as far as possible 
averages for second-growth stands following clear cutting where fire 
has not interfered with restocking, although most of them showed 
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evidence of having been burned to some extent at one time or another 
after regeneration was complete. The age determinations were based 


entirely upon the number of years since cutting of the original stand | 


which in some cases was slightly more than the average age of the 
trees. It is very difficult to secure plots meeting the requirements of 
a yield table study, since most of the early cuttings were cullings and — 


¢ 
have not been succeeded by an entirely even-aged stand and since, — 


owing to fire, much of the cut-over land exhibits a very low degree of 
stocking. Consequently the yield table is less complete than could be 
desired. It was found impracticable, from the plots obtained, to make 
a satisfactory differentiation into site classes based on soil qualities. 
Most of the plots were on land not locally classed as agricultural, al- 
though not the poorest in the region, consequently it was thought that 


the figures obtained correspond to Site Quality II and represent average — 


conditions. 


The table shows an average growth of eight-tenths of a cord per | 


acre per year up to the 50th year. It was not practicable to secure 
data for a-longer period. The volume growth is most active between 
the 20th and 30th years. At 30 years of age the volume slightly ex- 
ceeds 25 cords per acre of wood suitable for distillation. This, when 


transportation conditions are satisfactory, is considered a sufficient — 


yield to justify operations under present economic conditions. 
A. Bags 
From Michigan Agricultural Experiment Station Special Bulletin No. 123, “Sec- 


ond Growth Hardwood Forests in Michigan,” by P. L. Buttrick. September, 


1923. 


Dust Storms or NorTHERN IDAHO AND WESTERN MONTANA 


There is a note on the origin of dust-fall on page 32, v. 5, of the 
Bulletin of the American Meteorological Society, February, 1924. Dur- 
ing my twelve years’ residence in Montana and northern Idaho, T 


have witnessed a great many dust storms. These storms, commonly 


known as “Palousers,” have their origin in the desert region of eastern 
Washington and northeastern Oregon, and are of comparatively fre- 
quent occurrence. They are well known and despised by housekeepers 
in Kalispell, Missoula, Thompson Falls, Libby and all surrounding 
towns. The dust penetrates into every house and office, making it 
possible for any one to write his name on the furniture. When ac- 
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‘companied by rain or snow, the window panes and buildings are be- 
smirched with streaks of red dirt. To have one of these storms happen 
immediately after painting a house is exasperating. The dust travels 
over the undulating Palouse region in northern Idaho where the deposits 
have laid the foundations for one of the richest wheat-producting 
counties in America. Petersen (see Science, January 27, 1923) proved 
by repeated measurements that this deposit amounted to two inches per 
century. The dust is laid down in the mountains of northern Idaho 
where it may be seen any day and anywhere during the summer 
months. Here it no doubt has profoundly influenced the growth and 
distribution of one of America’s most valuable timber trees, the western 
white pine, for the best growth and development of this species takes 
place on the deep soils which lie directly in the path of the westerly 
winds carrying and depositing this dust. One very pronounced dust 
storm which many will remember occurred in March, 1917, when the 
desert region was dry and bare, but the forested area under cover of 
snow. At this time a sample of the dust as it had fallen on the snow 
in north Idaho was taken, the snow melted and the amount of dry 
‘soil weighed. This showed that the deposit in one single storm amounted 
to 600 pounds per acre. The dust was observed sticking to the limbs 
and leaves of trees generally in the Priest River Valley throughout the 
following summer. 

Evidently these storms should be of more than passing interest in 
that they influence outdoor occupations, farm crops and timber pro- 
duction. J. A. Larsen. 


SOCIETY AFFAIRS 


Tue NortH Paciric SECTION 


The North Pacific Section has just completed a series of well attended — 
open meetings. Every effort was made to interest lumbermen, timber 
owners, and all those connected with the forest industry to attend these — 
meetings and enter into the discussions. The response has been grati- 
fying. The meetings were held in Portland, Oregon, as follows: . 

December 21, 1923, E. J. Hanzlik, of the U. S. Forest Service, spoke 
on “Forestry and Lumbering in Sweden.” } 

January 25, 1924, E. T. Allen, of the Western Forestry and Conser- 
vation Association, spoke on “Proposed Forest Legislation.” A. W. | 
Cooper, of the Western Pine Manufacturers’ Association, discussed — 
“The Encouragement of Private Forestry.” T. T. Munger, of the 
U. S. Forest Service, had as his subject “The Extension of the National — 
Forests.” 

February 29, 1924. This meeting was devoted to a discussion of what 
private owners are doing in practical forestry. J. A. Watzek, of the 
Crossett Lumber Company and Jackson Lumber Company, discussed 
the southern yellow pine region from the forestry standpoint. J. M. 
Walker, of the Crown Willamette Paper Company, described the for- 
estry work in the Douglas fir-Sitka spruce region. N.G. Jacobson, of 
the Western Forestry and Conservation Association, took the yellow 
pine region of Oregon and Washington as his topic. O. M. Clark, of 
the Clark-Wilson Lumber Company, spoke interestingly on his obser- 
vations of forestry in Japan. 

March 28, 1924. This meeting was given over to forest taxation. Th 
speakers included Governor Walter M. Pierce, George H. Cecil, of the 
U. S. Forest Service, Dean Hugo Winkenwerder and Professor Bu 
P. Kirkland, of the School of Forestry of the University of Wash 
ington, Dean George W. Peavy, of the School of Forestry of th 
Oregon Agricultural College, and Carl M. Stevens of the firm of Mason 
and Stevens, forest engineers. 

April 28, 1924. D. T. Mason, of the firm of Mason and Stevens, 
forest engineers, talked on recent developments in forestry in the red- 
wood region. A. J. Jaenicke, of the U. S. Forest Service, spoke o 
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pine beetle protection in Oregon and Washington with special reference 
to the large beetle control project now in progress in southern Oregon. 

The newly elected officers of the North Pacific Section for the year 
beginning July 1, 1924, are as follows: Chairman, George H. Cecil; 
Secretary, A. J. Jaenicke; Member of the Executive Committee, Geo. 
W. Peavy. 

The present officers of the section are: Chairman, David T. Mason; 
Secretary, A. J. Jaenicke; Member of Executive Committee, B. P. 
Kirkland. 

This section ibcledes the members of the Society in Oregon, Wash- 
ington, British Columbia, and Alaska. The membership of the Sec- 
tion is made up of 42 Senior members, 30 Members and 2 Associate 
Members. The nominations and biographies of 14 candidates for mem- 
bership are now under consideration by the Executive Council. 


Summer Fre,rp MEETING oF THE ALLEGHENY SECTION 


The Allegheny Section, under the guidance of the Maryland For- 
esters will visit the famous Eastern. Shore country of Maryland, lying 
between Chesapeake Bay and the Atlantic, on July 25 and 26. The 
Washington Section has been invited to join in the trip, and many have 
already expressed a desire to see the country which boasts of the farthest 
north stands of loblolly pine, bald cypress, red gum, and swamp cotton- 
‘wood, as well as indigenous tree species found nowhere else in the 
United States. 

- There will be an exceilent opportunity to observe loblolly pine under 
varying conditions both in natural and managed stands. Among the 
high spots are the following: 


(1) Natural stands of loblolly pine, cutting 35,000 feet per acre. 
(2) A 40-year natural stand of loblolly and spruce pine of equal 
mixtuce. 
(3) Permanent sample plots in natural stands for growth studies. 
(4) Thinnings on measured plots. 
(5) Demonstration plots of reforestation on cut-over lands. 
(a) By natural seeding. 
(b) By planting. 
(6) 800-acre forest of pine with mixture of hardwoods cut under 
marked scattered seed tree method. 
(7) Local wood-using industries. 
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The trip will start at Hurlock, Maryland, at 1 P. M., July 25, will b 
over good roads, at a time when peaches, cantaloupes, watermelons, an 
other delectables, for which the Eastern Shore is noted, will be abun 
dant. The wind-up will be at Ocean City, where a dip in the Atlanti 
may furnish a fitting climax. F. W. BESLEY. { 


MEMBERSHIP TERMINATED | 


oe a 
The names of the following members have been removed from th 
rolls of the Society in accordance with the provisions of Article X, 


Section 3, of the Constitution: 


Fred E. Brown, Box 35, Thompson Falls, Mont. 

Leo W. Meyer, L. C. Smith Building, Seattle, Wash. 

Howard Drake, Forest Service, Sandpoint, Idaho. 

F. L. Kirby, Forest Service, Globe, Ariz. 

Marcel F. Pincetl, Box 926, Santa Fe, N. Mex. 

A. C. Volkmar, 294% Brighton Avenue, Los Angeles, Calif. 
Vance S. Brown, care Facht, Susanville, Calif. 

N. L. Borden, Box 970, Leadville, Colo. 

Wm. J. McCarthy, 4761 Richardson Avenue, N. Y. 

W. R. Barbour, Fisk Building, 56th Street and Broadway, New York City. _ 
C. W. Eaton, Clapp Memorial Building, Portland, Maine. 
Philip R. Hussey, 65 Harthorn Avenue, Bangor, Maine. 
Leonard E. Newman, care State Forester, Concord, N. H. 
M. M. Burris, Broad Street Bank Building, Trenton, N. J. 
Wm. West Morris, 1515 West 14th Avenue, Pine Bluff, Ark. 
J. H. Lay, care Acme Tie Co., Reed City, Mich. 


The following members have paid their dues for 1923 and are retir 
from the rolls in good standing. 7 


R. FE. Rhinehart, Forest Service, Flagstaff, Ariz. 
C. K. Cooperrider, Forest Service, Albuquerque, N. Mex. 


ANNUAL MEETINGS OF SCIENTIFIC SOCIETIES 


The annual meeting of the British Association for the Advancemen 
of Science for 1924 will be held at Toronto, August 6 to August 13 
Programs of this meeting have been sent to the Secretaries of all 
Sections. 

The last previous meeting held in North America was at Winnipeg i 
1909. Active measures are being taken both in Toronto and in Eng. 
land with the object of insuring that the meeting shall afford an exce 
tional opportunity for intercourse between British, Canadian, Ameri 
can, and European workers in science. In the case of members of thi: 
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Society who are intending to attend this meeting in any capacity the 
Secretary desires to be informed. 

The meeting of the American Association for the Advancement of 
Science is to be held in Washington, D. C., December 27, 1924, to 
_ January 3, 1925. During this period it is now expected that the Society 
of American Foresters will also hold its annual meeting. The Com- 
mittee in Charge includes D. T. Mason, Chairman; I. F. Eldredge, and 
iC. Hall: 


ie es 
On March 13, 1924, Mr. Joseph E. Abbott, Division Fire Warden, 
Department of Conservation and Development, New Jersey, died sud- 


denly of appoplexy. Mr. Abbott had been a Member of-the Society 
since 1923. 


TREES FOR FOREST PLANTING 
CONIFERS ONLY 


NURSERIES AT KEENE, N. H. 
- + WRITE US FOR PRICE LIST - - 


KEENE FORESTRY ASSOCIATION 
KEENE, N. H. 


WILEY FORESTRY BOOKS ~— 


READY JULY 1ST! ; 


Second Edition, Thoroughly Revised and Reset s 
Elements of Forestry : 
By Franxitn Moon, B.A., M.F., Dean, and Netson C. Brown, t 

B.A., M.F., Professor of Forest Utilization, The New York ; 

State College of Forestry at Syracuse University. — ; 

The authors, have prepared a work, general in scope, gathering data | 
from sources not readily available, and “have presented the information 
in a form easily grasped by the reader. 

In the Second Edition, statistics and policies have been brought up 
to date and new chapters have been added cov ering phases of state and — 
national forest practice which have developed to a marked degree within © 
the past ten years. 

This new edition, we predict, will meet with a cordial reception by 
those who have long used the first printing with so much satisfaction. 


a 


The American Lumber Industry 
By Netson C. Brown, B.A., M.F. 
279 pages. 6 by 9. 35 figures. Cloth, $3.00. 


Logging: The Principles and General Methods of Operation in the 
United States. Second Edition. 
By RaLpu CLEMENT Bryant, F.E., M.A., Manufacturers’ As- 
sociation, Professor of Lumbering, Yale University. 
529 pages. 6 by 9. 165 figures. Cloth, $4.50 j 


The Valuation of American Timberlands 


By K. W. Woopwarp, Professor of Forestry, New Hampshire 
pte College. 


253 pages. 6 by 9. 13 figures. Cloth, $3.00. 


Field and Office Handbook of Forest Mensuration 


By Huco WINKENWERDER, Professor of Forestry and Dean of 
the College of Forestry, and Extras T. Cuark, Professor of 
Forestry, “University of W ashington, | 

133 pages. 5 by 7%. Flexible binding, $2.00 


Copies will be gladly sent on Free Examination terms. 


JOHN WILEY & SONS, INC. 
440 Fourth Avenue 


New York 
J. F. 5-24 


The New York State College of Forestry 


AT 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of 90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, an experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant, 
and an excellent reference library offer unusual opportunities for investigative work. 

For further information address 


FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD UNIVERSITY 


Department of Forestry Bussey Institution 


Offers specialized graduate training, leading to the degree of 
Master of Forestry, in the following fields: Silviculture and Manage- 
ment, Wood Technology, Forest Entomology, Dendrology, and (in 
co-operation with the Graduate School of Business Administration) the 
Lumber Business. 

For further particulars, address 


RICHARD T. FISHER |= Jamaica Plain. Massachusetts 


UNIVERSITY OF MAINE 
ORONO, MAINE 


Maintained by State and Nation 
The Forest Department offers a four years’ undergraduate cur- 
riculum, leading to the degree of Bachelor of Science in Forestry. 
Opportunities for a full technical training, and for specializing in 
problems of the Northeastern States and Canada. 
For catalog and further information, address Joun M. Briscog, 
Orono, Maine. 


Evergreens for Forestry Planting 


WRITE FOR PRICE LIST 


The North-Eastern Forestry Co. 


Cheshire, Connecticut 


YALE SCHOOL OF -FORESii.. 


ESTABLISHED IN 1900 
A GRADUATE DEPARTMENT OF YALE UNIVERSITY. The two years’ technical 
course prepares for the general practice of forestry and leads to the degree of 
MASTER OF FORESTRY. Special opportunities in all branches of forestry for 
ADVANCED AND RESEARCH WORK. For students planning to engage in forestry 
or lumbering in the Tropics, particularly tropical America, a course is offered in 
TROPICAL FORESTRY. Lumbermen and others desiring instruction in special sub 


jects may be enrolled as , : ; 
SPECIAL STUDENTS. ‘A field course of eight weeks in the summer is available for 
those not prepared for, or who do not wish to take the technical courses. 


For further information and catalogue, address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the RocKies 


THE COLORADO SCHOOL OF FORESTRY 
COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical 
forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. ; 
An extremely attractive combination five-year course—degrees, Bachelor of 
Science at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rocky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 
SEND FoR A ProsPECTUsS. : 


THE IDAHO SCHOOL 
OF FORESTRY 


Offers thorough training in Practical Forestry, preparing for Federal, State 
and private work. . 
Four and Five Year Courses, leading to the degrees of Bachelor of Science 
in Forestry and Master of Science in Forestry respectively. Opportunity is 
given for specialization in General Forestry, Logging Engineering, and Range 
Management. 
A Forest Ranger Course, covering one term of three months is maintained. 
No tuition charge is made and otherwise expenses are the lowest. ; 
Large logging and milling operations, important wood working industries, 
also extensive federal, state and private forests near at hand. Address— 


Dean, School of Forestry, 
University of Idaho, 


Moscow, Idaho 


AMERICAN FOREST REGULATION 217 Beges 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
i ASeaer normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. : 

Part. 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. E 
_ Appendix: Forestry management in nine European States after Martin, RE rota- 
tions after Endres, data on forest managemet on American National Forests and on Savoie 
forests, France. 


Paper Edition, $2.75—Cloth Edition, $3.25 
If postpaid, add 25 cents. _A discount of 10 per cent allowed students on cash ord 
ee atin he enc Boe ie Aaa tee: My ae eo ($1.75 postpaid. 
which may be too advanced for the ceeha of some foreie achociecad ne Fae 
Order direct from T. S. WOOLSEY, Jr., New Haven, Conn. ! = 

(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) - 


oN Cinrahaniive Inventory of the F orests Be the World 


analysis of the) factors affecting the development of forest policies, and as a 
record of ‘the progress of. forest conservation in different countries, this book 
ill have unique value to economists, administrators, foresters, exporters, 
mporters, and. users of forest products. ”__Gifford Pinchot. 


FOREST RESOURCES. OF THE: ‘WORLD | 


Sy 


Service, United States Department of | Agriculture, With an 
Introduction by GIrForp PINCHOT 


TWO. VOLUMES, 997 pages, 6 ¥ 9, '16.colored maps, $12.00: net, postpaid 


‘The book discusses for all the forest I. General- Forest Situation ‘in , the 
egions of the world such topics as: World. 


« Forest area— ef II, The Forést Situation in Europe. 
“Character and ‘distribution of forest— TUE he: Rorect “SitaHonusieewea | 
acd eh Beet qwnership— IV. The: Forest Situation in™ Northern 
Ones North America. 


Imports—, America, Mexico. and, the “West 
Consumption— i Indies: 


orestry movement and legislation— ey AG America, 
Secondary Droiucis- VII. The Forest Situation in Africa. 
Htc.) ete. VIII. The Forest Situation in. Australia 


The: 16 maps in colors showing forest and Oceania. 
egions. of the various countriés aré espe-. © IX. Forest Resources) Other Than” 
“cially valuable, So, rs yen Timber. 


"he Economic Problem of Securing an Adequate Supply of Paper 
BA graphic presentation of one of the vital economic problems of the day— 
the: securing of an adequate. supply of paper. 


a 


“industry arid equally so to all users of print paper., It points out clearly what 
ust be done to develop- sufficiently our supply of pulpwoods. It shows the 
ps. necessary in’ forest conservation and discusses the subject from the. ba eid 
tical viewpoint of industrial needs. 


ULPWOOD and WOOD PULP i in NORTH AMERICA 


-By..Royat’ §. Krvioce 

thor of Lumber and Its ‘Uses, ‘The Cost of Growing T: vnbee: The Timber Supply. Oh 
; ‘ the, United. States, etcc.- ; 

f 270 pages, 6# 95.87, illustrations, $4. 00 net, postpaid, 


from wood; the timber ‘supply of North America,’ the need for increased timber 
‘production and “the. future possibilities of the pulp and paper, industry. Detailed 
statistics of production and consumption since the establishment of the industry are 


given.in the appendia ‘and shown in the text by means of aan: charts of unusual? |* 


effectiveness, a ae 
bg - LAW OOR PULP ~ 10.—What We Hate * 
1.—Recording Materials f 11,—Forest Ownership 
-2.——Processes : TIMBER. PRODUCTION 
—Consumption of Wood Pulp in North 12.—The Need for Forestry 


i America®; ~. 43..The Chance for Forestry 
if ‘PULPWOODS -( 44.—The Methods! of Forestry ,' 
4.—Loggi /15,—The Hazards of Forestry 
: ithe eee 6. ‘Measurement : : 16:—The ‘Cost of ‘Forestry bes 

6§.—Pulpwood Grades  17,—The Responsibility for Forestry 
WEP ulpwood Used in North ‘aici 18:—What Should. Be Done ’ 
8.—Properties of, American «Pulpwood 5; “A PERMANENT 

=) TIMBER SUPPLY PULP ‘AND PAPER INDUSTRY 


"9. Forest Regions ; y PRP 1, ert Grow More, Wood 


Drier Your be Now From the SECRETARY, SOCIETY OF. AMERICAN FORESTERS, 
930 E Street, Northwest, Washington, D.C. 


, 


“As a guide to the forest resources of the ‘nations and the ‘world, as an_ 


‘By Rapuaet, Zon and Wua1am N. SparwAwK, Forest Economists, “Forest 


Exports— sand V. The. Forest Situation in Central | 


‘Sitio ore VI, The Forest Situation in South 


‘The book is of special interest to everyone connected with the pulp and. paper | 


eas The book describes. the /pulpwood industry, the processes of making paper pulp ; 


Forest. Taxation Experiences of fag States ‘ae Conclusions ‘Base 
on Fett iauko ee ee 9 
gous S: Murehy. ea sg 


Carl M. Siyede? 


F orest Taxation i in orn and Washington eee 3 
Pec HA. Cecil. . > 


Russell Waker: aes 2 


“History of. Land Purchase o Paitin. oe Sn 7 
- Alfred E. Rupp. . 


2 The Erosion, Pg ives egsneae 
Cis, Bates. ~ age 


Trend of Silviculture Development in eae 
a aan A. Larsen. 


rs ; “The Principles of Forest Insurance, ees , 
“Paul A. eee 


hy 


ine oH: R ‘Wistcnien x 


onsite ‘Aceuta in Sample 
‘Ferdinand te Ts 


ae of Ta e and Caliper : casurements. : 
i yea Herman: ‘rauch, ise 


Glimpses 0 ‘of. EPecnctn Bice: sand 


A Compare of f the ‘Ghiaties 
Honeoye: ae, 


